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UNIT - 6 : The p-Block Elements (Group 13 & 14) 


* The elements in which the last electron enters into 
any of the outermost p-orbitals are called p-block 
elements. 

* Тһе general outer electronic configuration of the 
p-block elements is ns^np'-. 

e Тһе elements belonging to the group 13 to 18 of the 
long form of periodic table are p-block elements. 
The p-block elements include metals, non-metals, 
and metalloids. 


Group 13 evements (Boron Рами) 


e Group 13 of the periodic table contains six 
elements boron (B), aluminium (Al), gallium (Ga), 
indium (In), thallium (TI) and Nihontum (Nh). 
Aluminium is the most abundant of these elements. 
Boron occurs rather sparsely and gallium, indium, 
thallium are not foundsin concentrated deposits. 


Electronic Configuration 
is Топ 


Element | Sjiboj | Electronic configuration 
| [noble gas] ns^np! 
[Boron | sB _| [He]2s*2p! 


|Aluminium| 5A |[Ne]3s3p! 
[Gallium | уба |[Ar]3d asap! 


1 __| am |[Kr4d"^5: 
| Thallium sill | [Xe]4f sa Gs) ep! 


[Nihonium |,3Nh | [Rn]5{"6d'°7s*7p! 
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Atomic and Physical Properties 


Increasing trends. Decreasing trends | 
Atomic radii Ionisation energies 
Tonic radii М.Р/В.Р. 


Stability of + 1 
[oxidation state (Inert 
pair effect) 

Tonic character 
Electropositive 
character 

Density | ] 


Stability of + 3 
oxidation state 

| Covalent character 
| Electronegativity 


Chemical Properties 

* All the elements of group 13 form trioxides (E;O;) 
when heated in dioxygen (Tl also forms some Tl;O). 
AEG) 305 —— 25,0, (E = element) 

The nature of oxides varies down the group. 
BO;  AbO,GaO,  InjO, TlO; Tl,O 
Acidic Amphoteric Basic 

e Boron and aluminium form nitrides when heated 
with nitrogen at high temperature. 
2E Ng —*-> 2EN,, (E = element) 

e Boron does not react with acids and alkalies even at 
moderate temperature, but aluminium dissolves in 
mineral acids and aqueous alkalies and thus, shows 
amphoteric character. However, concentrated 
nitric acid renders aluminium passive by forming a 
protective oxide layer on the surface. 
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e Group 13 elements react with halogens to form 
trihalides except TIL. 
2E + 3X24) —9 2EXs( (X = F, Cl, Br, I) 
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* The covalent trihalides e.g, BF; being electron 
deficient are strong Lewis acids and the tendency 
to behave as Lewis acids decreases with increase in 


А А size down the group. 
Preparation, Properties and Uses of Boron 


Preparation Physical properties Chemical properties Uses 
BO, + 3мр Небу |= Itisextremely hard solid. |28 + 3X, —> 2BX3 * In making filaments which 
„ы 3MgO +2В, are used in making light 
ul composite materials for 
aircraft. 
2BX, +3H, 22K  |e Itis non-metallic. B+3HNO;—>H;BO,+ |e As semiconductor іп 
3 2 TW (сопс.) 3NO,T| making electronic devices. 
KBR; Electrolysis УЫ It has two allotropes : 2B + 3H550, —9 2H;BO; + 
p4p- Crystallineboron:Black) (09%) 350,7 
and chemically inert. It 4B +30, 250, 
is very hard in nature. © 
- Amorphous boron: 
Brown and chemically | 2B + Nag) —> 2BN(j 
active. 
Heat * It is г conductor of 2773 In steel industry for 
ВН йэ 2B + 3H; posi 2B + 6NaOH y 
2 1671773 К ^| heat and electricity. Ба 2 эн, increasing the hardness of 
р steel. 
* It has two isotopes : P3 
'98(20%) and '.В(80%). | һо) ( 
Anomalous Properties of Boron y | Exhibits Do not exhibit. 
e Due to the smallest size, high ionisation ation states | Only +3 +1,+3 
energy, absence of vacant d-orbitals and hi, Both ionic and 
electronegativity boron shows anomalous beh: peompounds Only covalent | valent 
as compared to other members of the gr x Е . 
o Halides Monomeric Polymeric 
Property Boron i 
Vds f. v 3 а Acidic Mainly basic 
belisvioür Non-metal | Combination [Forms boride |D° not combine 
Covalency imum-6 | [with metals (form alloy) 
Some Important Со! of Boron 
Compound Preparation Properties Uses 
Borax (Na;B,O;- © СазВОц + 2Na)CO; —5| e. NaB,O; + 7H;0 == * in borax bead test 
H Colemanite 2NaOH + 4H,BO, |* às a flux for 
3BO; A 
d ESSA Кысу Strong alkali Weakacid | soldering and 
| A Ў 
о o, + 2NaBO; | * NayB,0710H,0-4> welding 
но—в/ О в-он Metaborate NajB,O; + 10H,0| ® in making glazes 
A 
o do^ 4NaBO; + CO, —> NayB,0,—*> 2NaBO, 4 BO, |. And елшен 
| NajB4O; + Na;CO; Dm apis i nd 
ÓH е 4H;BO;+NajCO;—> | ©1580; — CuO +5037 d gas 
р- CuO + BjO,—9 Cu(BO,), |° used as a water 
[B,Os(OH),E Na,B,O; + CO;T + 6H,O V^ opala] olus ад 
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е ABE, sung, Distal [= BH, «30, —9 BO; +390] е for preparing | 
_ eher • В.Н, + 6H;0 —> 2H;BO; a number of 
2B;H, + 3LiF + 3AIF; : 
+6H,| borohydrides 
* Laboratory Method © вън, + 6CH;OH—> such as АВН, 
2NaBH, +1, E 2K(OCH) вн; NaBHy, 5 | 
Four 2c-2e B-H terminal bonds ашы; ByH, + 2NMe; —> A" m Ж jäs ры 
‘Two 3c-2e B-H bridging bonds | e Industrial Method agent in organic 
450 К. JBHyNMé; reactions. 
2BES:GNH BH, + 2CO —> 2BH,.CO j 
BH, + 6NaF sY Y 
Orthoboric acid (H3BO;) ог ө From borax : * Itisa weak monobasic acid. И ө It is used in the 
B(OH); Na,B,O7+2HCI+5H,0 | is not a protonic acid but acts ture of 
ot —> 4H;BO,+2NaCl| as Lewis acid. t 
& [ Na;B,O,+H,SO,+5H,0 B(OH); + 2HOH —> ate glass. 
Heg o^ —> 4H,BO, + Na,SO, [B(OH),] + Hy iqueous 
i d * By hydrolysis of boron|* Action of heat : lution of boric 
о 6 compounds : HBO; 370K, HBO, E acid is used asa 
H^ BI MHS oH BCl; +3Н,0— H;BO;| — Boricacid . mild antiseptic 
ў о 1 * 3HCI 6. especially as 
S 
Ho d Hoo] BHQ«6HO—92H,80,| , caig | eye wash under 
1 ! * 6H; the name boric 
BN + ЗНО —9 HBO, 2B,03+ НО оноп, 
ron trioxide 
* NH; 


Group 14 Егементѕ (Carson Раму) C>Si=Ge=Sn< РЬ 
* Group 14 of the periodic table contains six elem Mationgtate: | [Stability of +4 cxidstionrgoite 
s s неч decreases down the group while 
which are carbon, silicon, germanium, tin, 1 haba’ сыа, 
Flerovium. Carbon is an essential con: 
ae х Melting and Decrease from carbon to lead. 
organic matter while silicon is the main tof 5 
inorganic matter. boiling points. 
| Density Increases from C to Pb 
Element Symbol nic | Allotropy All elements show allotropy 
Carbon Fs Reactivity of the Elements of Group 14 
Silicon e]3s°3p" * Elements in this group are relatively unreactive but 
Germanium [Ar]3d "4s p? reactivity increases down the group. Pb often appears 
5 TTE 
Tin 50 [Kr]4d!°5s°5p more noble than expected due to a surface coating 
lis 1062652 
Lead Pb |[Xe]4f єс = a of oxide and partly due to high over potential for the 
Flerovium 1м |[Rn]5f 64 757p" reduction of H* to Н; at a lead surface, 
Physical Properties E Reactivity 
Atomic or C«Si« GecSn« Pb HO С, Si, Ge, Pb are unaffected by НО. 
copslent redid Sn + 2H;0— SnO, + 2H; 
Jonisation energy | C» Si» Ge > $n» РЬ n ы аыр. 
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C, Si, Ge are unaffected by dilute acids. | 


Diluteacids | Pb does not dissolve in dilute HjSO, due 


to formation of PbSO, coating. 


Diamond is unaffected by concentrated 
acids, but graphite is oxidised by 
concentrated HNO; to give graphitic 
acid (C,,HyOs) which is an insoluble 
yellowish green substance and to 
graphite oxide with hot concentrated 
HE/HNO3. 


Concentrated 
acids 


Si is oxidised and changes to SiF, by hot 
concentrated HNO;/HF. 


Pb does not dissolve in concentrated 
НСІ due to formation of PbCl, coating. 


Carbon is unaffected by alkalies. 


Sn and Pb are slowly attacked by cold 
alkali, and rapidly by hot alkali, giving 
stannates Na;[Sn(OH),] and plumbates 
Naj[Pb(OH),]. 


Alkalies 


Si, Ge, Sn and Pb can show coordination 
number more than 4. 
£g» Si, Ge (6), Sn, Pb (8) 


Amorphous Allotropes of Carbon 


Complex 
formation 


Important Compounds of Carbon and Sili 


e Carbon black, coke and charcoal are all impure „9 
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Diamond is unreactive, but graphite 
reacts forming (CF), 
Si and Ge form volatile SiX, апа GeX, 

respectively. 

Snand Pb are less reactive. Sn reacts with 
Cl; and Br; in cold, and with Fz and Iz on 
warming. Lead reacts with Е, in cold and 
with Cl; on heating forming PbX;.. 


Crystalline Allotropes of Carbon 

e Diamond : A rigid three-dimensional network of 
sp? hybridised carbon atoms, hardest substance 
known and used as an abrasive. 

e Graphite : Most stable allotro] 
structure in which each lay 
carbon atoms іп hexagoi 
layers are held togethei 
soft, slippery, condu 
lubricant in m: 


Halogens 


'ene) which contains 20 six- 
and 12 five-membered rings and 
atoms are sp” hybridised. 


ite or fullerenes. 


Compound Preparation Properties 
Carbon — jc, + Oy —— he, ot Or 200g =- 1268 kcal 
monoxide | | OH <a Ж 3CO( + Fe:0)—2-9 2F es) +3CO> 
(co) Conc. HSO; ( зо) (o 20) 
Commercial Ргера! T CO 2100 A> Zn + CO 
C + HOw) CO+H 4CO + Ni ed [Ni(CO),] 
аан | ЗСО + Ре 89€, [Fe(CO);] 
2С+О;+ Highly poisonous due to the fomation 
2CO -- 4N; | of a complex with haemoglobin (Hb) 
toes which is 300 times more stable than 
O;-Hb complex thus, prevents Hb in 
the RBCs from carrying O; around the 
body. 
MET EEC cec C 
СН 4204 —*> CO + 2H;0, QT e No 05703 
(со) p 297772709 | СО, + Ca(OH), — CaCO; + H,O 
* Laboratory Method : d B (Insoluble) Š 
СаСОз +2901) —> Саба + | CO2 + CaCO; + H,0 —> САНО») 
ul 
COx + H00 | Co, сэ 200 
6CO, + вно С;Н10;+60, _ 
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It is used 


In the manufacture of soda. 
As carbogen [mixture of O, + CO; (5-1096)] in artificial respiration especially for pneumonia patients and 
victims of CO poisoning. 

е Asa fire extinguisher. 


Silicon Covalent, three dimensional network solid. Ka 
dioxide Almost non-reactive due to high Si—O bond enthalpy. 5 ў o 
(SiO) However, it is attacked by HF and NaOH. --o-1-o- = 
SiO; + 2NaOH —> М№а;510; + HO 6 $9 9 
SiO, + 4HF —> SiF, + 2H,0 E о-ў- 
Uses : 


Quartz is extensively used as a piezoelectric material. 
It has made possible to develop extremely accurate clocks, modern radio and seo dcin and 
mobile radio communications. 


e Silica gel is used asa drying agent and as a support for chromatographic mate: 
e Kieselguhr, an amorphous form of silica is used in filtration plants. 


Silicones * Synthetic organosilicon polymers containing repeat: 


R 
R Si—O—Si linkage. l old; 
R h * They are water repelling due to non-polar alkyl k n 
| A 
n| 2CH3CI+ Si UU (CH3);SiCl; 5н), 
where R 

= cH cH с 

alkyl or үз [^ dio 


phenyl HO- 08 * В 08 + НО, fhaie Polymerisation 
group 
CH; 3 


CH; 
ATA 
—0: i iB 


Ф CH; /nCH3 
Silicone straight chain 


Uses : They are used as sealai 
they are also used in sı 


es, electrical insulators and for water proofing of fabrics. Being biocompatible 
cosmetic plants. 


. Orthosilicates : B. i eg., Zircon-ZrSiO,, Forsterite-Mg,SiO, 
Pyrosilicates or islands: Basic unit: Si,0%,¢.g., Thortveitite-Sc,Si;O, Hemimorphite- Zn3(Si;0;):Zn(OH)-H,0 


1 
2 
3. Cyclic or ring silicates : Basic unit : (SiO? ), or (SiO5)?”", e.g., Wollastonite-Ca;Si;Os, Beryl-BesAbSi Ou 
4. 
5 


. Chain silicates : Basic unit : (SiO;)2"" ог (Si,O,)6"", e.g, Spodumene-LiAKSiO;);, Diopside-CaMg(SiO;); 

. Sheet silicates (two-dimensional) : Basic unit : (510)2" ог (SijO2^),, eg. Каойп-А(ОН) (503), 
Talc-Mg(Si,O);Mg(OH); 
6. Three-dimensional silicates : These silicates involve all four oxygen atoms in sharing with adjacent 51037 
tetrahedra, e.g., Zeolites, Quartz, Feldspar, Ultramarines, etc. 
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SPE ED/ PRACTICE 


1. Thegas produced by the reaction of formic acid with 
conc. H;SO, is reacted with conc.NaOH at 200 °C 
and 5-10 atm. The product obtained is 
(a) CO (b) CO; 

(c) HCOONa (d) CH;COONa 

2. The straight chain polymer is formed by 

(a) hydrolysis of CH,SiCl, followed Бу 
condensation polymerisation 
(b) hydrolysis of (CH3)4Siby addition polymerisation 


(c) hydrolysis of (CH;),SiCl, followed by 
condensation polymerisation 
(d) hydrolysis of | (CH;),SiCl followed by 


condensation polymerisation. 


3. The increasing order of atomic radii of the following 
group 13 elements is 
(а) Al « Ga < In < TI 
(c) Al « In < Ga < TI 


(b) Ga « Al « In « TI 
(d) Al « Ga « TI « In 


(JEE Advanced 2016) 
а. SiCI, B25 (4) 45 (p) “© (c) 


The compound (C) is 
(а) SiO; (Ы) Si 


(c) SiC (4) Na uM 
5. With respect to graphite and diamond whi: 


i 
statements given below is correct? 
(a) Graphite is harder than diamond. 
(b) Graphite has higher electrical conductivity 
than diamond. 
(с) Graphite has higher 
(d) Graphite has lower 
6. Which one of the 
form MF; ion? 
(a) Ga ( 


elements is unable to 
(c) B (d) In 
(NEET 2018) 


7. Ametal M forms chlorides in its +2 and +4 oxidation 
states. Which ofthe following statements about these 
chlorides is correct? 

(a) МСІ, is more ionic than MCly. 

(b) MCl, is more easily hydrolysed than МС. 

(c) MCI; is more volatile than MCl;. 

(d) МСІ, has lower melting point than that of 
MCh. 
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8. The bond dissociation energy of B—F in BF; is 
646 kJ mol"! whereas that of C—F in CF, is 
515 kJ mol`", The correct reason for higher B—F 
bond dissociation energy as compared to that of 
C—F bond is 
(a) stronger с bond between B an 

compared to that between C ai 
(b) significant рл-рл interactioi 


in BF; whereas there i i 
interaction between C Fa 
(c) lower degree of action between B 


and F in BF; tha tween C and F in CF4 
as compared to that of 


(a) ВЕ; BBr, (b) ВЕ, < ВСІ, < BBr 
(с) l«BF, (d) ВСІ, < BF; < BBr3 
10. i NaOH = NaBO, + Na[B(OH),] + H,O 
w can this reaction is made to proceed in forward 
‘ction? 
a) Addition of cis-1,2-diol 
(b) Addition of borax 


(c) Addition of trans-1,2-diol 
(d) Addition of Na;HPO; 


‚ Ge(II) compounds are powerful reducing agents, 
whereas Pb(IV) compounds are strong oxidants. It 
is due to the fact that 
(a) lead is more electropositive than germanium 
(b) the ionisation potential of lead is less than that 
of germanium 

(c) the ionic radii of Pb* are larger than those of 
Се? and Ge** 

(d) more pronounced inert pair effect in lead than 
in germanium. 

12. B,O; + Х—— B. Which of the following is not X? 

(a) Na (b) K (c) H; (d) Mg 

13. Select the incorrect statement. 

(a) 151,05, there is one shared oxygen. 

(b) SiO represents a cyclic silicate with two 

shared oxygens per silicon atom. 

(c) Pyroxene is a linear chain silicate with two 

shared oxygens per silicon atom. 


(d) smaller sizeof B-a 
C-atom.. 
9. The n racter shown by boron halides is 
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(d) In three dimensional network silicate, there are 
three shared oxygens per silicon atom. 
14. Consider the following standard electrode potentials 
(E? in volts) in aqueous solution, 


Element м?м — M*/M 
Al -166 4055 
TI 4126 — -034 


Based on these data, which of the following 
statements is correct? 
(а) TI? is more stable than Al’. 
(b) TP* is more stable than AP". 
(c) Al’ is more stable than АЁ. 
(d) TI’ is more stable than AP", 
(JEE Main Online 2017) 


15. The reducing power of divalent species in group 
14" increases as 
(а) РЬ < Sn < Ge (b) РЬ < Ge« Sn 
(c) Ge « Sn « Pb (d) Ge « Pb « Sn 


16. Antidote for CO poisoning is 
(a) carborundum (b) pure CO; 
(c) carbogen (d) carbonyl chloride. 


17. By) — x EE» y + ИВЕ, 


Which of the given statements is true for the above 
sequence of reactions? 

(a) Zis hydrogen. (b) Y is LiBHy, 
(c) Zand Y are F} and ВН, respectively. 
(d) Z is potassium hydroxide. 


18. Aluminium chloride exists as dimer, 
state as well as in solution in non-polar 
benzene. When dissolved in wate 
(а) AP* + 3C- (b) A 
(с) [АКОН] + 3HCI (d 


19. Choose the incorrect oj 


from B to TI. 
(b) Boron fori 
(c) Thallium foi ly ionic compounds. 
(d) Group 13 elements have less tendency to form. 
complexes than the s-block elements. 

20. When metal ‘M’ is treated with NaOH, a white 
gelatinous precipitate ‘X’ is obtained, which is 
soluble in excess of NaOH. Compound ‘X’ when 
heated strongly gives an oxide which is used in 
chromatography as ап adsorbent. Then metal ‘M’ is 
(a) Zn (b) Ca (c) Al (d) Fe 

(JEE Main 2018) 
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. Which of the following is not hydrolysed easily? 
(a) ССІ, (b) SiCl, (c) SnCl, (d) PbCI, 

22. Compound ‘X’ on reduction with LiAIH, gives a 
hydride “У containing 21.72% hydrogen along with 
other products. The compound ‘У reacts with air 
explosively to give B,O3.‘X’ and 'Y are respectively 
(a) B,Hgand ВС; (b) BCl, and B,H, 
(c) AlCljand AIH, (4) BCl; and ByHy 

23. Unlike PbCl,, РЫ, and PbBr, are not found because 

(a) bromine and iodine are more electronegative 
than chlorine 

(b) iodine and bromine are smaller it 

(c) larger iodine and bromine 
Pb** to Pb** or Pb 


(d) CI is а better reducing Br апа T. 
24. AIF; is soluble in НЕ ence of KF. It is 

due to the formation 2 

(a) K;[AIF;H. Ki[AIF,] 

(c) AIH; (а) K[AIF,H] 

(NEET Phase-II 2016) 

25. The alii of C, Si and Ge is in the 

ord C. The bond energies (in kJ mol!) 

еу and Ge-Ge bond respectively аге 
, 297 and 348 (b) 270, 160 and 348 


48, 260 and 297 (d) 348, 297 and 260 


reduce 


(9 : HCOOH Оше» co + H,O 


CO + NaOH (co ¢) — 5 55-193 HCOONa 


2. (c): Hydrolysis of substituted — chlorosilanes 
yields corresponding silanols which undergo 
polymerisation. Out of the given chlorosilanes, only 
(CH3)2SiCl will give linear polymer on hydrolysis 
followed by polymerisation. 


-2HCl Н, OH 
SL 4 
Hc ‘OH 
Dimethyl 
dichlorosilane silanol 
CH; CH; 
—Si—OH—> 


CH, CH, 
770-$i- 0—$i-0— 


CH, CH, 
| [| 
CH, CH, 


3. (b): Theincreasingorderofatomic radii of group-13 
elements is Ga « Al « In « TI. 
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Atomic radius of Ga is slightly lower than that of Al 
due to the presence of d-electrons in Ga which do 
not shield the nucleus effectively. 


(d): SiCl, + 4H,O—> Si(OH), 
л) 
A 


CO, + Na;SiO, 2S sio, + 24,0 

(© (B) 
(b): Graphite has higher electrical conductivity 
than diamond because after sp hybridization, the 
fourth valence electron of each carbon is free to 
move. 
(c): Boron does not have vacant d-orbitals in its 
valence shell, so it cannot extend its covalency 
beyond 4 i.e., ‘B’ cannot form the ions like MF6™. 
(а): M is from group 14. Therefore, MCl is more 
ionic than MCI,. 
(b): In BF;, рл-рл back bonding in 2p-2p orbitals 
makes the bond strong and smaller. 
(b): Back bonding in BF; is maximum and 
minimum in BBr;. 

. (а): Given reaction is not possible, because sodium 
metaborate, Na*[B(OH),]- formed by the reaction 
between B(OH); and NaOH gets hydrolysed to 
regenerate B(OH); and NaOH. 

Na" [B(OH),]" = B(OH); + NaOH 

However, if some quantity of polyhydroxy сопу 
like catechol, cis-1,2-diol, glycerol, etc. is 
the reaction mixture, the polyhydro: 
combines with H;BO, or B(OH); and 
complex compound. This compl: 
which makes H4BO, to behave 


CH,-OH HO 


chelated complex compound 
Trans-1, 2-diol cannot be used in this reaction since 
it will not result in chelate formation. 
‚ (d): бе? is less stable than Ge** but due to inert 
pair effect, Pb?* is more stable than Pb**. 
(с): Н, cannot reduce B5O;. 
(d): In three dimensional network silicates, there 
are four shared oxygens per silicon atom. 


12. 
13. 
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14. 


15. 


21. 
22. 


23. 


24. 
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(a): AP* is more stable than TP^ because of 
negative E°4)3+/,) value. 

ТІ? is more stable than AI* because of negative 
Errn value. 

(а): Stability of +2 and +4 oxidation states is in the 
order РЬ? > Sn^* > Се? and РЬ? < Sn** < Ge", 
Clearly, Pb** will change to РЬ?* most easily. It is 
due to inert pair effect. 

Ge? is best reducing and Pb** is best oxidizing 
agent. 


. (с): Antidote for CO poisoning is carbogen which 


is a mixture of 95% О, and 5% СО». 


form complexes than 
small size and more 


as vacant orbit ac Я 
(c) : Metal Al as Al(OH); is soluble 
in exci i ydroxide to form hydroxy 


1,0 (oxide of metal M) is used as 


ай romatography. 
*3NaOH —> Al(OH)3! + 3Na* 
7 (Х) 


White ppt. 
NaOH (excess) 
Na[AKOH)] 
Sodium tetrahydroxoaluminate(III) 
(Soluble) 
(a) 
(b): 4ВСІ, + 3LiAIH, —>2B,H, + 3AICI, + 3LiCl 
(х) (№ 
% of H in В,Н„= —°— x 100 = 21.72 
27.62 
Explosi 
ВН, + 30, 759" ВО; + 3H,0 


(Y) (а 
(c) : РЬ“ has higher polarizing power and Br and 
Г being larger in size can easily give the electrons 
to РЬ“ i.e., as compared to Cl’, Br and I” are good 
reducing agents. 
(b): AIF; is insoluble in anhydrous HF because the 
F” ions are not available in hydrogen bonded НЕ 
but, it becomes soluble in presence of little amount 
of KF due to formation of complex, Kj[AIF,]. 
AIF;  3KF —> K,[AIF,] 


. (d): The higher the bond energies of element- 


element bond, more is the catenation tendency. 
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Ф 


‘The dipole moment of chlorobenzene[^. Jis 1.5 D. 


с 
Cl 
‘The dipole moment of 
cl 
(a) 2.86 D 
(c) 1.5D 


ByHe+ NH3 


(b) 225 D 
(ор 


Slow A 
тыша PAN 


(a) Xis ionic in nature, hyl 


atoms is not same. 
(d) Y is ionic in nature and hybridisation of all B. 
atoms is same. 


In which of the following reactions there is no 
change in oxidation number? 
(а) 4KCIO, — 3KCIO, + KCI 


(b) SO, + 29,5 > 29,0 + 35 8. 


(c) BaO,+ H,SO, — BaSO, + НО, 
(d) 2BaO + О, > 2ВаО, 
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Which of the following state: ct? 6. 
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with exclusive a d brain 


storming MCQs 


jge in your NEET preparation 


at all the acid reacts and 
(Given that 20 drops 

2.7 руст? and thickness 

0 mm.) The area of the cylindrical hole is 

(b) 0.1 cm? 

(d) 0.2 ст? 

An organic compound has C and H percentage in 

the ratio 6 : 1 and C and О percentage in the ratio 

3:4. The compound is 

(a) HCHO (b) CH,OH 

(c) CH,CH,OH (d) (COOH), 

A spherical balloon of 21 cm diameter is to be filled 

with Н, at NTP from a cylinder containing the gas 

at 20 atm at 27 °C. The cylinder can hold 2.82 L of 

water at NTP. The number of balloons that can be 

filled up is 

(a) 15 (b) 10 (c) 20 (d) 25 

100 mL of tap water containing Ca(HCO ), was 

titrated with N/50 НСІ with methyl orange as 

indicator. If 30 mL of НСІ was required, calculate 

the temporary hardness as parts of CaCO, per 10° 

parts of water. 


(a) 150 ppm (b) 600 ppm 
(c) 450 ppm (d) 300 ppm 
Consider the following dissociation of О, 


(dissociation energy = 498 kJ mol ') 
0,2350 0* 
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(O^) is more energetic than normal oxygen atom 12. What [H,O*] must be maintained in a saturated 


(O) by 1.853 eV. Thus, maximum wavelength for HS solution to precipitate Pb?', but not Zn^' 
photochemical dissociation is from a solution in which each ion is present at a 
(a) 174 nm (b) 172 nm concentration of 0.01 M? 
(c) 177 nm (d) 394 nm (Ky of H8 = 1.1 x 10? 5 Ky, of ZnS = 1.0 x 1071) 
-9 a 
9. Limestone y Quick lime 99 (q) (a) LOx 107 M (b) 11 x 107 M 
куо; КӨН (с) 3.3 x 107M (d) L1 x 10? M 
тырк” + 13. Lassaigne' test for the detection of nitrogen will fail 
(s) in the case of 
(q) + 9,0, " 
Which of the following options describes the correct a, NHCOPh 
reactants, products and reaction conditions? СН}, 
(р) (a) o G9 (b ' "SCeNNHCONH,; 


(a) Strongheating Slakedlime CaO Cold CH, 
water (© NH,—NH;-HCI 
(b) Strongheating Slakedlime СаО, Cold 


water 5 
(c) Strongheating аке те CaO Cold Ө Оч 
in presence of water — 14, Which among lie following statements is false? 
catalyst (a) Oil slick r increases D.O. value. 
(d) Strongheating Slakedlime СаО, Hot (b) The for river water pollution is 
(under high Wailer in domestic sewage discharge. 
ег contains a lot of organic matter, 


pressure) (9 5 
10. ‘The major product of ће following reaction, aen nutrients and radioactive materials. 
Spill in sea water causes heavy damage to 
ру CHCH MECI. D= > fishery. 

нса AM is ЕЎ " — . 
3 ether H,O' thermally isolated vessel contains 100 g of water 
CHCH, at 0 °C. When air above the water is pumped out, 
HO CHCH; A some of the water freezes and some evaporates at 
(a) CS (b) & 0°C itself. Calculate the mass of the ice formed such 
that no water is left in the el. (Latent heat of 
Ho. CH; CCH vaporization of water at 0 °С = 2.10 х 10° J/kg and 

e latent heat of fusion of ice = 3.36 x 10 J/kg.) 

(a) 91.5 (b) 86.2 

(c) 80.6 (d) 7: 


(H—X) varies with the ei МІС CAPSULE —— — ——— 


gativity values as shown 
ни 200 «1/2N, « H,O = 


(c) 


o 29 


11. Ionic character 
difference in 
below : 


2—CH, 


Percentage ionic 
character —> 
58 


Ss 


EN difference of X and Н > 
50% ionic character of HX is when EN difference is 
(a) 14 (b) L5 (c) 16 (d) 1.7 
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Ces 


2 5 
Dipole moments of Cl andCl are cancelled. , $ 
Dipole moment of the compound is due to СІ and Cl, 


2 


н =щ + 13 + 2ши: cos O 


= (1.5)? + (1.5)? +2 x L5 x 1.5 cos 120° 
. p=15D 
2. (Ь):В,Н,+2ҸН; э [H3N — BH; «< NH,]* [BH] 
[l——Áá——Éái 
о 
l^ 
B3N;H6 
0 
In X, hybridisation state of both B atoms is sp?. 
з. (9 
4. (d):2Al + 6HCI — 2AICI, + 3H, 


205х120 eaten) 


HClin1 drop (0.05 mL) = 
Al reacted = i of HCl = 2 x 10“ mol 


22x10*x27g-54x10?g 


Mass- Vxd 
If, area = A 
z 0.10 
Then, volume = A x thickness = | A ШЕТУ 
^ Маз=Ах s x27 
0.10 Ф 


AX——x27 254x102 
10 


A-02cm* 


5. (a):96ratioof C: Hi 
^ % ratio of C: H: 


C:Ois3:40r6:8 


Simplest | Simplest 
Element | Регсепі P whole 
atomic ratio 
no. ratio 
c | &xtoo=40 | 2233 1 
12 
н |4x100=6.66 | 566.666 2 
15 1 
o 18.х100=53.33 3333 33; 1 
15 16 
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Thus, the empirical formula is СНО 
^ The compound is HCHO. 


6. (b) The volume of the balloon = элг? 
3 
= 4,2,(#) =4851 mL 
% 7 2 
Volume of the cylinder = 2820 mL 
Converting this to volume at NTP : 
20x2820x273 
300x1 

After filling, the cylinder will have H; equal to its 
volume = 2820 mL. When the pressure in 
reduced to one atmosphere, no more 
and hence 2820 cm? of H, will be leí 

. Actual volume of H; for filli 
= 51324 ~ 2820 = 48504 mL 


Volume of H, at NTP = mL = 51324 mL 


Hence no. of balloons to 


7. (d):30 mL + 30 mL N/50 Ca(HCO); 
230 mL № mL tap water 

Mass of CaGO, mL tap water 

_ EXN 30 
Е 50х1000 
= = 300 ppm. 


=0.03 g 


го, 0+0° 
498 kJ mol! 


498 x10? 


6.023 x10? 1 
Energy required to convert normal (О) into (O°) 
= 1.853 eV = 1.853 x L6 x 107 = 2.96 x10779 J 
Total energy = (8.27 x 107) + (2.96 x 1079) 
= 1.123 x 1075] 

62x10} sx 3x10* m s! 
1.23x10775] 
= 1.768 x 107 = 1768 x 107 = 177 nm 


J molecule"! = 8.27 x 107? J molecule” 


Thus, A= ke 
E 


EXAM ALERT 2019 
Exam I 
JEE Main | 


Date 
6" to 20" January 
6" to 20" April 
28" April 
5^ May 
19^ May 


JEE Main I 
АМО (Engg.) 
NET 
JEE Advanced 


Ф 
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ще 
9. (b): CaCO; ————9 CaO 
куо, 
ноу Ca(OH); pucr as? * KOH 
ш |р Осо) 
@ a CHEMDOKU 
Ca(OH), + H202 | in this puzzle 6 x 6 grid is given, your objective is to fill the digits 1-6 so 
With hot water O; is liberated. that each appear exactly once in each row and each column. 
Notice that most boxes are part of a cluster. In the upper-left corner of each 
сабун обон О; mulibox duster is a value that is addition, subtraction, multiple or division 
MN (as indicated) of its numbers. For example i that value is Зх for a two-box 
10. (d): H,C—CesC- EH + CH,CH | MgCI duster, you know that only 1 and З can go in there. But it is your job to 
РУТЕР determine which number goes where! А few cluster may have j 
H4C— CE C— MgCl + CH;CH; rene Gh 
o |H,0° 
Ox вз те" [jg NA 
magnetic element 
CEC-—CH; and once called 
jluci ith 
11. (d) : When EN difference of X and H is 1.7 then HX paani P 


is 50% ionic and 50% covalent. i 


12. (c) : For ZnS not to be precipitated from a solution 
of Zn?" and РЬ?*, ІР; < К,ан 
or [Zn'][S""] < Ky of ZnS 


[107 a(S" ]«10x 1021 ation state) jee a highly toxic metal (+6 oxidation state) 
2 -19 g on its valence. 
[S7] «107^ М 
ring ancient times, the planet venus had the name of this 


589 TES rent when seen right before sunshine. 
So, at [S7] = 107 M or less, no precipitation of ZnS is element is regularly used in the acute treatment of 


will occur. eclampsia during pregnancy and acute myocardial infarction. 
H,S = 2H* + S> This element is so fundamental to the process of life that the 
aa human body contains this more than any other mineral, 


n "Pi?--K.oua- pu When people depressurize too quickly from scuba diving 
[H ris ] кинә 11 à 10 bubble of this gas are formed in the blood stream and other 
Нь [1077] = 1.1 x 10722 important areas of our body known as decompression sickness. 

n ы Yellow street lamps often owe their colour to this element. То 

ЇН 1л = 11 x 10 ^ achieve a golden hue this metal is mixed with neon gas. 


Thus, if [H*] = 3.3 x 102 M or ipitsti Its compounds are known to stabilize mood, scientist still don't 
; , know the exact mechanism for the effect on nervous system. 

of ZnS will not take place and Я Its ability to absorb energy is greater than that of steel, which 

а is why the material is used for safety purposes such as fire and 

13. (c) : NH; — NH;: Ht . blast resistance, bullet proofing and burglary resistant system. 


Cave bacteria produces special stalactites called snottites that 
drips an strong acid of this element. Natural dissolution of 
minerals by the acid carves out new caves. 

In the 1950s during cold war this gas found a new use, purging 


reases D.O. value. 
iter = M= 100g 


14. (a) : Oil slick in 
15, (b) : Total m: 


Latent heat of vaporization of water at 0 °C and pressurizing the rocket engines of nuclear missiles and 

e 5 space missions. 

жле ТО ИК є А When this gas is inhaled, itis absorbed by the blood and travels 

Latent heat of fusion of ice = L, = 3.36 x 10° J/kg through the bloodstream and the heart, along with blood. The 

Suppose, the mass of the ice formed = m pathway can be determined by holding a detection device 
a ‘over the presons's body. 

Then, the mass of water evaporated = M - т (m) This gas was first used in Word War | as a chemical weapon, but 


Heat lost by the water in freezing = Heat taken by the effectiveness of this gas was limited because its strong odor 
> а and distinctive colour alerted troops to its presence. 
water in evaporation 
Readers can send their responses at editor@mtg.in or post us with complete 
Thus, mL; = (M - m)L, or m- 862g address. Solution Senders name with their valuable feedback will be 
ФФ published in next issue. Hope our readers will enjoy solving Chemdoku. 
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This specially designed column will help you to brush up your concepts by practicing questions. You can mail us " 
queries and doubts related to this topic at editori mtg.in. The queries will be entertained by the author.* 


SOME BASIC CONCEPTS OF CHEMISTRY 


1. 


P 


^ 


Which of the following life saving drugs is effective 
for helping AIDS victims? 

(a) Cis-platin (b) Azidothymidine (AZT) 
(c) Taxol (d) Novalgin 

How many significant figures should be present in 
the answer of the following calculation? 


0.00: 0 x 3.103 x 12 
6.02 
(a) 2 (b) 3 
(c) 5 (d) Infinite 


What mass of CaCO, will react completely with 
50 mL of 1.50 M HCl? 
(a) 7.50g (b) 375g (с) 1.875 g (d) 9375 g 


Average atomic mass of Cu is 63.5. It exists ds two 
isotopes %Си and 55Cu. What is the percentage 
abundance of 55Cu in nature? 

(а) 12.5% (b) 2596 (с) 5096. (d) 75% 

V.D. of a mixture of NOsand N;O, is 38.3 at 27 °C. 
How many moles of NO» are present in 500 g 
mixture? 

(а) 1.825 (b).3,485 (c) 8.125 (d) 2.185 

A compound contains 12.82% sulphur in it. What is 
the minimum molecular weight of the compound? 
(а) 5942 g (b) 425.9 g 

(c) 249.6 g (d) 9542 g 

50 mL mixture of N; and NO was passed over 
heated copper when the volume of gaseous product 
obtained was 40 mL. What is the volume of N; in 
the original mixture? 


ME BASIC CONCEPTS OF CHEMISTRY | STR 
LASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES 


URE OF ATOM 


(a) 25.0 mL (b) 30:0 mL 
(c) 15.0 mL (d).3509 mL 
8. 4.0 g of Mg is burnt in 2.0.g of О, gas. What is the 
amount of MgO formed? 
(а) 10g (b 25g (с) 35g (d) 50g 
9. What is the molality of a 13% H SO, solution by 
mass if its density is 1.02 g cm?? 
(a)1,255m (b) 2.155 m 
(с) 1.525 m (d) 5.125 m 
Molarity of a sample of H5SO, is 0.8 M and density 
is 1.06 р cm™. What is the mole fraction of H}SO4 


in the solution? 
(a) 0.65 (b) 0.34 (с) 0.045 (d) 0.0145 


STRUCTURE OF ATOM 
11. What is the mass of electron moving with the 
velocity of light? 
(a) m 


10. 


m 


(b) = 
c 
(d) Infinity 


12. Mass number of isotones A and B are 30 and 32 
respectively. If atomic number of A is 14, what is 
the atomic number of B? 

(a) 14 (b) 15 (c) 16 (d) 18 


13. Irradiation of a metal with light of frequency 
1.04 x 10° s yielded electrons of kinetic energy 
2.6 x 107 J. The threshold frequency of the metal 
is (h = 6.6 x 10™ Js) 
(a) 2.33 x 10" s^! 
(с) 6.47 x 10 5! 


(c) mc 


(b) 3.23 x 10" s7 
(d) 8.46 x 10^ s! 


e 


"By R.C. Grover, having 45+ years of experience in teaching chemistry. 
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14. If an electron is moving with such a speed that its 
wavelength equals the distance travelled in one 
second, the velocity is (h = 6.6 x 10™ Js) 

(а) 7.2x 107 ms? (b) 27 x 107 ms 
(с) 3.0 х 10%ms" (d) 3.0 x 10 m s” 

15. What is the ratio of shortest wavelength to the 

longest wavelength of Lyman series of H-atom? 


4 
@> €i oi oi 
16. Whatis the value of spin angular momentum of Cr 
(Z- 24)? 
Dh [ h 
у Уи у BR 4 
n Ул Ул 
17. Which of the following is not correct for 3d’? 
(a) n=3 (b) 1=2 
(c) 3 unpaired electrons 


(d) Total spin of unpaired electrons — 


18. The Hamiltonian form of Schrodinger wave 


equation is 
(а) Hw-Bw (b) йчт=Ё + 
() Hw-EV — (dHW-EW 


19, According to Bohr's theory which of the following 
transition in the hydrogen atom will give rise to the 
least energetic photon? 

(а) n=6ton=1 (b) n=Ston=4 
(c) n=6ton=5 (d) n=Ston=3 

20. Which of the following is the energy of 

excited state of H-atom? 
(a) +6.8 eV (b) +13.6 eV 
(c) -6.8 eV (d) -34e 


CLASSIFICATION OF ELEM! 
PERIODICITY IN PROPE 


AND 
TIES 


(a) Dobereiner 
(c) Mendeleev 


22. In which pei the bridge elements fall in 
Mendeleev's periodic table? 
(a) 2" period (b) 3" period 
(c) 6^ period (d) 7" period 


23. Which of the following is the correct increasing 
order of densities of elements of 27 group? 
(а) Be < Mg < Са < Sr < Ba 
(b) Mg < Ве < Ca < Sr < Ва 
(c) Mg < Ca < Ве < Sr < Ва 
(d) Ca < Мр < Ве < Sr < Ba 
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Electron affinity of Be is similar to 


(a) He (Ы) B (c) Li (d) Na 


. Which of the following is correct for ionic radii? 


(a) F»0*»Na (b) AI > Mg* > № 

(c) H>H>H* (d) Na» F > O7 

Which of the following is correct for E, Cl, O and N 
as decreasing oxidising property? 

(a) F>Cl>O>N (b) F>O>CI>N 

(с) Cl>F>O>N (d) O>F>N>Cl 


Electronic configuration of gadolinium Gd (Z = 64) 


(а) [Xe] 4f°5d°6s? 
(c) [Xe] 4f/5d'6s? 


is 
i ? (b) [Xe] 4/75, 
i ^ (d) [Xe] 
. Moseley plotted atomic nui -axis and 
of X-rays on Y-a 


29. 


@ Yo () v о {5 
The total numb: „63 s known X dei is 
(а) 115 (l Ф) 117 (d) 118 
. Element at number 26 belongs to 
(a) 3 6" group 
(b) 4" and 8^ group 
(c riod and 4" group 
eriod and 6™ group 


(b) 

(b):3 significant figures, the lowest significant 
figures in 6.02. 12 is not counted being whole 
number. 


(а) : CaCO; + 2HCl ——> CaCl, + H5O + CO; 
og 73g S 
50 mL of 1.50 M НСІ= 1 х 1.50 x 73g НСІ 
1000 

73 g НСІ needs 100 g СаСО; 

50 х 1.50 х 73 
1000 

_ 100 х 50 х 1.50 x 73 

| — 1000x73 

(b) : Let the percentage of Cu = x% 

Percentage of Cu = 100 - x 

вы у 


g HCI needs 


g CaCO, =7.5g 


63(100 — x) 


Average mass, 63.5 = 
100 


=> x=25% 

(d) : Let the mass of NO; = x 

Moles of NO; + moles of NO, = Average moles of 
mixture 
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13. 


x Q500-x — 500  2x4500-x 500 
46 92 238.3? 92 7766 
500 x 92 
(x + 500) = = 600.52 
x= 600.52 ~ 500 = 100.52 
Moles of NO, = 10052...) 1852 
32x100 
(с) :Minimummolecularmass = ~~ -2496g 
12.82 
(b) :Let Vy, =x mL; Vivo = (50 - x) mL 
2Cu + 2NO -——>2Cu0 + N, 
2 Vol 1Vol 
(50 ~ x) mL 1 
200 -x)mL 


Final Np i280 x)= 40 x=30mL 
(d): 2Mg + О, ——> 2MgO 


48g 32g 80g 
48 g Mg needs O; = 32g 
4x32 
4.0 g Mg needs Оз = = =2.67 g 


Given O; gas is only 2.0 g, hence, O; is limiting 
reagent, 
32 g О; gives 80 g MgO 
à 80x2 
2.0 g O; gives МЕО = -50g 
(c) :1396 H5SO, by mass = 13 g H5SO, іп 87 g 


Wiso, = 0.8 x 98 = 78.4 g 
Who = (1000 x 1.06) - 78.4 = 9! 


"н,50, 
= = = 0.0145 
Хн,во, по, + "y: 
‚ (9) : Mass of electi with velocity of light 
m 
= =— = infinit, 
o infinity 


- (c) : Number of neutrons are equal in A and B. 


= 30 — 14 = 16 (from A) 
32-16-16 
= Atomic number of B 


Number of protons in 


(©) hy = оу + KE. 
K. 


26x10? 


6.6 x 10-4 


= 10.4 x 104 — 


Vy -v- 
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= 10.4 x 10H — 3.93 x 10" 

=6.47 x 10^ st 

(b) : Distance travelled in one second, i.e., 
velocity v= wavelength А. 


it aye UR v= ft 
mv my у m 
6.6 x 104 Js |> 

T [ect a 
9.1 x 10?! kg 


= [0.725 x 10°]? = (725)? x 10? ms 
.7 х102 mst 


‚ (c) :For shortest wavelength, 


1 1 1 
|ы = i 


x Hm ый 


For longest wavelength, 


16. Q: 24) : 1s? 2s? 2p? 3s? Зр За 4s! 
of unpaired electrons = 6 


. (9 
. (d): E, =- Sev 


- (d) 


H; Qs: angular momentum = s(s +1 ) х E 
Molality = —_110168__ (13/98) |. | 595 


‚ (d):0.8 MH5SO, = пуко, = 0.8; Ун, 


= Вхах 
2n 
Ес 


л 
. (à):3d^ is EIT with total spin of 


unpaired electrons = 3/2. 
19. (с) 
13.6 
e 


2 


К 
Forn=2, B =- BS ev =-a4ev 


. (9 
. (b) :Na, Mg, Al, .... of third period of Mendeleev's 


periodic table are called bridge elements. 


24. (a) 25. (с) 
. (b) 27. (9 28. (a) 
. (à) 


. (b):Fe(Z = 26) : [Ar] 3d° 4s? 


ee 
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Chapterwise practice questions for CBSE Exams as per the latest pattern and marking scheme 
issued by CBSE for the academic session 2018-19. 
GENERAL INSTRUCTIONS 
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(0 А! questions are compulsory. 

(0 Section A: Оло. 1 to 5 are very short answer questions and carry 1 mark each. 

(ii). Section B: Qno. 6 to 12 are short answer questions and carry 2 marks each 

(М Section C: Q.no. 13 to 24 are also short answer questions and carry 3 marks each. 

(V) Section D: Опо, 25 to 27 are long answer questions and carry 5 marks each. 

Vi). There is no overall choice. However an internal choice has been provided in two аб оп» forie mark, two questions of two marks, four questions of three. 
marks and all the three questions of five marks weightage. You have to attempt Only One of the choices in such questions. 

(vii). Use log tables if necessary, use of calculators is not allowed. 


Time Allowed : 3 hours Maximum Marks : 70 
The p-Block Elements (Group 13 to 15) | Some Basic 


Principles and Techniques of Organic Chemistry 


SECTION-A CHO 
1. Although diamond is covalent, yet it has very high 
melting point. Explain, 


í t OMe 
2. Complete the following reaction : OH 
«она, 
BCh + (С.Н: ФЕР, ? OR 
OR Name two methods which can be safely used to 
Mention the optimum conditions for the industrial purify aniline. 
manufacture of ammonia by Haber's process. SECTION 


3. Explain that enol form of acetoacetic ester is said to €. Identify (A) and (B) in the following reactions : 


be more volatile than keto form. Colemanite + (A) ——9 Na,B,O; 
4. Molten aluminium bromide is poor conductor of Na;B40; + (B) —9 H5BO; 
electricity. Explain. 7. What is the importance of ultra pure elemental 
5. Identify the functional groups in the following: silicon? How is it obtained? 
CHEMISTRY TODAY | DECEMBER 18 © 
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OR 
Draw the structures of the following : 
(i) PCl; in vapour state 
(ii) НРО; 

8. Triphenylmethyl cation is very stable and some of its 
salts can be stored for months. Explain the cause of 
high stability of this cation. 

9. Forthe following bond cleavages, use curved arrow 
notation to show the electron flow and classify each 
as homolysis or heterolysis. | | 
(i) CH,;O—OCH; —> CH;Ó + OCH, 

o 
(ii) Sc=0 «cv — С 
А AU MCN 


yam 


E 


«E 


. Answer the following : 
(i) What are special features of structure of boron? 
(ii) Can we prepare anhydrous AICI; by heating 


(iv) 


+ 


AICIs.6H;0? 
OR 
Why does gallium undergo disproportionation 
reactions? 


. Name the following compounds : 
NO; 


(iii) PbO) is a stronger oxidising agent than SnO,? 
. Write bond line formulas for : isopropyl alcohol, 
2, 3-dimethylbutanal, heptan-4-one. 

. Rationalise the given statements and give chemical 

reactions : 

(i) Lead (II) chloride reacts with Cl, to give PbCI,. 

(ii) Lead (IV) chloride is highly unstable towards 
heat. 

(iii) Lead is known not to form the iodide, РЫ. 


Ф 
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. Which one of the following is a bette; 
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OR 


Give reasons : 


(i) White fumes appear around the bottle of 
anhydrous aluminium chloride. 

(ii) Atomic radius of gallium is lower as compared 
to aluminium. 

(iii) Conc. HNO, can be transported in aluminium 
container, 


. How many metamers of 3-pentanone are possible? 


Write their structures and IUPAC names. Can these 
be regarded as position isomers as well? 


cleophile 


and why? 


Tl 
CH,-C-O^, C Hs 


о 
0.35 g of an organic ice was Kjeldahlised 
and the ammonia ol was passed into 
Оф The excess acid required 


for neutralisation. Calculate 
rogen in the compound. 


rconjugation effect. Explain why 
[s is more stable than CH,CH;'. 
ify the nucleophiles from the following : 
SN, >C = О, СХ, МС. 
lassify the following transformations according to 
the reaction type : 
) H,C-CH-CH-CH, + Br, — 
НС — CHBr-CHBr—CH; 
(ii) (HC), C9 C(CH;); + Br, — 
(H3C),C — C(CH;)CH,Br + HBr 
(iii) HJC9CH—CH;CH;—9H,C-CH-CH-CH; 
(iv) CgHsCHO + CH.COCH, — 
CsH;CH=CHCOCH; 
(v) (CH;);CCl + HO” — (CH),C- CH; 
(vi) CH,-C-N-OH + H40* — CH,-C-0 


Ph NHPh 
OR 
(i) Can we estimate oxygen in an organic 
compound? 


(ii) An organic compound contains 6996 carbon 
and 4.896 hydrogen, the remainder being 
oxygen. Calculate the masses of carbon 
dioxide and water produced when 0.20 g of this 


substance is subjected to complete combustion. 


When concentrated sulphuric acid was added to 
an unknown salt present in a test tube a brown gas 
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(A) was evolved. This gas intensified when copper 
turnings were added to this test tube. On cooling, 
the gas (A) changed into a colourless solid (B). 

(i) Identify (A) and (B). 

(ii) Write the structures of (A) and (B). 

(iii) Why does gas (A) change to solid on cooling? 


21. 


Compound (X) on reduction with LiAIH, gives a 

hydride (Y) containing 21.7296 hydrogen along with 

other products. The compound (Y) reacts with air 

explosively resulting in boron trioxide. Identify (X) 

and (Y). Give balanced reactions involved in the 

formation of ( Y) and its reaction with air. Draw the 

structure of (Y). 

22. Give reasons for the following: 

(i) CCl, is immiscible in water, whereas SiCl, is 
easily hydrolysed. 

(ii) Carbon has a strong tendency for catenation 
compared to silicon. 


23. Discuss the principle of estimation of halogens, 
sulphur and phosphorus present in an organic 
compound. 

OR 
(i) Identify the name of the method and the 
element estimated by the given methods. 


(a) A known mass of an organic compound i: 
heated with fuming HNO; in presence i) 


AgNO3. 
(b) Organic compound is heated wi 


copper oxide in atmosphere o! 
(c) Organic compound is heat пс. 
H;SO,. 


(ii) Suggest methods for th fn of the 
following mixtures : 


liquid B (b.p 
(b) A mixture C (b.pt. 353 K) and 
liquid 13 K). 
(c) Mixti ium sulphate and camphor. 
24. Arrange the following in increasing order of the 
property indicated : 


(i) CCl, SiCl, GeCl,, SnCl and РЬСІ, (stability) 
(ii) CO, 510, SnO, СеО, PbO (basicity) 
(iii) SiF,, SiCly, Sily, SiBry (stability) 


SECTION-D 


25. (i) Suggest a method to purify : 
(a) Camphor containing traces of common 
salt. 
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(b) Kerosene oil containing water. 

(c) A liquid which decomposes at its boiling 
point. 

Sometimes a red colour is not produced in 

the Lassaigne's test even if both nitrogen and 

sulphur are present in the organic compound. 

Explain. 


(ii 


OR 
(i) By mistake, an alcohol (boiling point 97°C) 
was mixed with a ketone (boiling point 68°С). 
Suggest a suitable method to separate the 


two compounds. Explain the reason for your 
choice. 

(ii) Give three points of di tween 
inductive effect and reso) t. 


26. (i) Complete the followin| ical equations 
Z + ШАІН, —э i IF, 
X+H,O—3Y 
X*0; Ox Hs 
(ii) Explai following compounds behave 
as 
(a) (b) AlCl; 
OR 


ethod for industrial preparation and one 
laboratory preparation of CO and CO; each. 


wer the following : 
Why is a solution of potassium hydroxide used 
to absorb carbon dioxide evolved during the 
estimation of carbon present in an organic 
compound? 
Why is it necessary to use acetic acid and not 
sulphuric acid for acidification of sodium 
extract for testing sulphur by lead acetate test? 
(iii) Why does SO; act as an electrophile? 
(iv) What type of organic compounds cannot be 
Kjeldahlised? 
(v) Anorganic liquid decomposes below its boiling 
point. How will you purify it? 
OR 
(i) Write the name of the isomerism shown Бу 
the following pairs : 
(a) but-1,3-diene and but-1-yne 
(b) ethoxybutane and propoxypropane 
(ii) Why 3° carbocations are more stable than 1° 
carbocations? 
(iii) Compare inductive and electromeric effects. 
(iv) Why CCI,COOH is a stronger acid than 
(CH,);CCOOH? 


(ii) 
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SOLUTIONS 


1. Diamond has three dimensional network structure 
involving strong carbon-carbon bonds. These bonds 
are difficult to break and therefore, the melting point of 
diamond is very high. 


2. BCh + (C/H) Ñc ES, (co) N]BCI; 
OR 

Optimum conditions for the production of ammonia 
are: 
Temperature ~ 700 K 
Pressure = about 200 atm (200 x 10° Pa) 
Catalyst = iron oxide with small amounts of K,O and 
А10, (as promoters). 
3. It is due to intramolecular H-bonding in enolic 
form which reduces intermolecular association and 
lowers the boiling point. 

о-н 


4. Aluminium bromide is predominantly covalent 
compound. Even in the molten state it does not have 
ions thus it cannot conduct electricity. 

5. —CHO (aldehyde) is the principal functional gr 
—OH (alcohol) and —O— (ether) are se 
functional groups. 

OR 
Vacuum distillation and steam disti e 


6. (A)issodium carbonate. 


CajB,O 1 +2Na,CO;—> Na, aBO; 4-2CaCO; 
(B) is either concentrated ICI. 

Na;B40; + H;SO, + 5 а›$О, + 4Н,ВО; 
Na,B,O; + 2HCI + 2NaCl + 4H3BO; 


7. Ultra pure elemental silicon is used as a 
semiconductor. It is prepared by the reduction of highly 
pure silicon tetrachloride (SiClj) or trichlorosilane 
(Ѕ1НСІ,) with dihydrogen. 

SiCl, + 2H, e^, si + 4HCI 

НС; + H, —> Si + 3HCI 

It can also be prepared by the pyrolysis of SiHy in 
absence of air. 

SiH, He, si + 2H; 


© 
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OR 


Trigonal bipyramidal 
о 
ll 


(ii) 
P. 
u^ | “он 
он 
Tetrahedral 
cation 
Ictures, 


8. Triphenylmethyl cation is a terti. 
which can show nine possible cai 
hence, it is very stable. 


ork © 


[ dm 17 


Six more such 
structures are possible due 
to resonance in the other 
two benzene rings 
ә. () cH, Ac, Hs сн б), OCH, 
Free radicals 


ш) 2с + cw ees, ж, 


3 Heterolysis. Д +в 
г Я 
Carbocation 


" E 
"m 92 gs Heterolysis C 


Carbocation 

10. (i) Itisa symmetrical solid with icosahedral shape. 
There are 20 faces (equilateral triangle). The faces meet 
at 12 corners. Each icosahedron consist of 12 boron 
atoms, six of them are bonded to one atom in another 
icosahedron (at a distance of 1.71 À), the other 6 atoms 
are bonded to atoms in two different icosahedra (at a 
distance of 2.02 À). 


(iii) 
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(ii) No, when AICI,.6H;O is heated, hydrolysis takes 
place. 
2AICl,6H,O —4> 2AKOH); + 6HCI 
2AKOH); -> ALO; + 3H;0 
OR 

Gallium shows both +1 and +3 oxidation states due to 
inert pair effect. However, its +3 oxidation state is more 
stable than +1 oxidation state. Therefore, gallium (+1) 
undergoes disproportionation to form gallium and 
more stable +3 gallium ions in aqueous solution as 
shown below : 

Reduced 


+1 0 Ba g 
3GaX,, —> 2Gaj) + Ga'fag) + 3X (ag) 
Lo T 
Oxidised 
ог 3Ga* (ag) —> 2ба + Саду) 
о CH; 
La ot 3$. ы 8. €. 
11. (i) CH; -G- CECE CH= CH=CH 
CH; 


СН, 

CH; 

3-Ethyl-4-methylhept-5-en-2-one 
NO; 


(ii) E 1 1X Nitrocyclohex-1-ene 
12. xdi сн: е—›ён,—сн=сн 
(0 


iCH,— 


Structure (I) is most stable since bot! 
have an octet of electrons and ni 
carries any charge. Structure (| 
separation of charge and hei 
structure (I). However, 
than structure (III) sin 
more electronegative 


less stable than 
II) is more stable 
ез a -ve charge on the 
and «ve charge on the less 
electronegative C le in structure (III), the more 
electronegative O atom carries the +ve charge while the 
less electronegative C atom carries the -ve charge. Thus, 
the decreasing order of stability is : I > II > III 


13. (i) Boron has three electrons in the valence shell. 
Because of its small size and high sum of the first three 
ionization enthalpies (i.e., AH, + A;H; + AH), boron 
does not lose all its valence electrons to form B” ions. 

(ii) Boron atom being small in size is unable to 
accommodate four large sized halogen atoms (except F) 


ttps 
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around it. However, because of bigger size, Al can easily 
accommodate four Cl atoms around it. Since in AICI, 
there are only six electrons around Al atom, therefore, it 
completes its octet by accepting a lone pair of electrons 
from Cl atom of another AICI, molecule. As a result, 
AICI, exists as a chlorine bridged dimeric structure. 
(iii) In PbO, and SnO,, both lead and tin are present in 
+4 oxidation state. But due to stronger inert pair effect, 
Pb** ion is more stable than Sn?* ion. In other words, 
Pb* ions i.e., PbO», is more easily reduced to РЬ?" ions 
than Sn** are reduced to Sn^* ion. Thus, PbO, acts as a 
stronger oxidising agent than SnO;. 


14. Bond line formula for the given coi are: 
Ol 


(0 ору alcohol e 
pere 
(ii) 


NP e. $ 


more stable in +2 oxidation state than in +4 state 
ert Pair effect. Thus, the reaction is not feasible. 
PbCI, —^-» PbCI; + Cl; 
is more stable in its 42 oxidation state due to inert 
pair effect. As a result, when subjected to heat, Pb (IV) 
goes to Pb (II) state. 
(iii) Pb + 21, €» РЫ, 
I is a good reducing agent and therefore, reduces 
Pb (IV) to Pb (II) easily. That is why, Pb, does not exist. 


OR 


(i) Due to the reaction with moisture in the air, НСІ 
fumes (white fumes) are released. 
ALCI, + 6H;0 —— 2Al(OH); + 6НС1 

(ii) In between Al and Ga there are ten elements of 
the first transition series which have electrons in the 
inner d-orbitals. As the d-orbitals are large in size, 
these electrons do not shield the nucleus effectively. 
Consequently, effective nuclear charge increases in Ga, 
therefore, it is smaller in size than Al. 
(iii) Concentrated nitric acid (HNO;) renders 
aluminium passive by forming a protective oxide layer 
on its surface. 

2Al + 6HNO; —> Al,O; + 6NO, + 3H,O 

(Conc) 
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16. Two metamers (I and II) of 3-pentanone are 
possible : 


CH,- снусн,сн, 
2-Pentanone (1) 
о CH, 
CH,;—C—CH—CH, 
3-Methyl-2-butanone (II) 

Both these can also be regarded as position isomers of 
3-pentanone because they differ in the position of the 
keto group. 
17. CH4CH;O' isa better nucleophile because the -ve 
charge is concentrated on one oxygen only and the rate 
is directly proportional to the basicity. 
CH;COO' is a resonance hybrid of the following 
structures and the -ve charge is divided on the two 
carbon atoms. 


ll 
CH,—CH;-C—CH,CH; 
3-Pentanone 


Bo V 
= < CH;— zCH,-C 
CH; i^m CH3 бы С» 


СеН;5О” is not a good nucleophile because the -ve 
charge is distributed at four positions. 


QA 
"© vw = à 


© 


OR 
Vol. of M/10 H;SO, taken = 100 
Let us first calculate the volui 


which was neutralised by 15 /10 NaOH 
N,V, = NV; 
M=Nx basicity = =2N 
Thus, M H,SO, = 
10 ^ 


154 тх N Ny, 
10 5 


У = ml = 77 mL 


Volurne of М HSO; left unused = 77 mL 


Volume or g P080. used for neutralisation of NH; 


= 100-77 =23 mL 


Ф 
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шырды NH; 


Now, 23 mL of M 10 


=46 mL ore q МН, 


Мом, Mes mL of 1 M NH; contains юана = 146 

0 NHs contain nitrogen — LCN x Абы 

1000 10 
14x46x100 


1000x10x0.35 - 94^ 
18. (i) When an alkyl group is attached to an 


unsaturated system such as a double bond or a benzene 
ring, the order of inductive effect is actu: 
This effect is called hyperconjugation 
Nathan effect. 
Hyperconjugation interaction i 
than in CH;CH, as (CH;),C 
(ii) RC—X and NC" 


19. (i) Electrophil diti 
(ii) Free radical 
(iii) ci) 


46 mL of М 


Percentage of nitrogen = 


(iv) Conder 


(v) P-Elimis 
(vi) Re ent 


- But usually it is indirectly estimated by 
icting the sum of percentages of all the elements 
'esent in an organic compound from 100. 

(ii) 96 of carbon = 69, % of hydrogen = 4.8 

% of oxygen = 100 ~ (69 + 4.8) = 26.2 

Mass of compound = 0.2 g 

100 g of compound contains 69 g of C 


OR 


90.2 
0.2 g of compound contains = —7>—=0.138g of C 


Also, 12 g of C produces 44 g of CO; 
44x0.138 
12 

100 g of compound contains 4.8 g of H 
4.8x0.2 


0.138 g of C produces — 70.506 g of CO, 


0.2 g of compound contains — 


=0.0096 g of H 
Also,2 g of H produces 18 g of HO 
18x0.0096 
0.0096 g of H produces — жш 
=0.0864 g of H,O 
Thus, mass of CO; produced = 0.506 g 
and mass of H,O produced = 0.0864 g 
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20. (i) Light brown fumes of nitrogen dioxide are 
evolved on heating the nitrate with concentrated H;SO,. 
NaNO; + HjSO, — NaHSO, + HNO; 
АНМО, э 2Н,0+ 4NO, + О, 

Brown fumes (А) 
‘These fumes intensify when copper turnings are added. 
Cu + 4HNO; > Cu(NO,), + 2NO; + 29,0, 


N30, 


(iii) Because NO, contains odd number of valence 
electrons and on dimerisation, it is converted to stable 
N50, molecule with even number of electrons. 


21. Y+ air — BO; 
From this we can guess that Y must be B;H,. 
BH, + 30, — ВО; + ki + heat 


% of hydrogen in BH = == x100=21.72% 
ШАНЦ 
H, 
(reduction) — y 6 


From this we can guess that X is boron trihalide. 
Е + 3LiAIH, p Hs + ЗАХ + ЗАІХ, 2 


we Clor Br) 


in water because carbon 
о accommodate the electrons 


22. (i) CCl is i 
does not have d-orbit 
donated by oxygen atom of water molecules. As a 
result, there is no interaction between CCl, and water 
molecules and hence ССІ, is insoluble in water. On the 
other hand, SiCl, has d-orbitals to accommodate the 
lone pair of electrons donated by oxygen atom of water 
molecules. As a result, there is a strong interaction 
between SiCl, and water molecules. Consequently, 
SiCl, undergoes hydrolysis by water to form silicic acid. 
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CCl, + HO —9 No reaction 
SiCl, + 4H,0 —9 Si(OH), + 4НСІ 

Silicic acid 
(ii) This is due to smaller size and higher 
electronegativity of carbon atom and unique strength 
of C — C bonds. Since the atomic size of carbon is 
much smaller (77 pm) as compared to that of silicon 
(118 pm), therefore C — C bond dissociation energy is 
much higher (348 kJ mol") than that of Si — Si bond 
(297 kJ mol"). Thus, carbon has much higher tendency 
for catenation than silicon. 


23. (i) Estimation of halogens by 


Upon heating an organic сотрош fuming 
HNO; in the presence of AgNO;, ti n present 
in the compound forms the cort silver halide 
which is collected, filtered, w; Ч and weighed. 
This is the amount of halo; in the compound. 
Let the mass of organic coi d taken = m g 


Mass of AgX for g 
tomic mass of X x m x 100 
Molecular mass of AgX x m 
(ii) Est sulphur : An organic compound 
cng iur is heated with fuming nitric acid. 
Thi the sulphur to sulphuric acid which is 
ed as BaSO, upon reaction with Ba(OH),. 
ie mass of organic compound taken = m g 
the mass of barium sulphate formed = m, g 
32x my x 100 
233xm 
(iii) Estimation of phosphorus : A known mass of an 
organic compound is heated with fuming nitric acid 
so phosphorus present in the compound is oxidised 
to phosphoric acid. It is precipitated as ammonium 
phosphomolybdate, (NH4);PO4.12MoO;, by adding 
ammonia and ammonium molybdate. Alternatively, 
phosphoric acid may be precipitated as MgNH,PO, 
by adding magnesia mixture which on ignition yields 
Mg,P,0>. 
Let the mass of organic compound taken = m g 
and mass of ammonium phosphomolybdate = m, g 
62x m x 100 
222xm 


Percentage 


Percentage of sulphur — 


Percentage of phosphorus — 


OR 
(0 (а) Estimation of halogen by Carius method. 
(b) Estimation of nitrogen by Dumas method. 
(c) Estimation of nitrogen by Kjeldahl’s method. 


[Downloaded from:- www.Estore33.com| 


(ii) (a) Fractional distillation because the boiling 
points of the two liquids differ by just 9°. 

(b) Simple distillation since the boiling points of the 
two liquids are widely apart. 

(c) Sublimation 


24. (i) The stability of dihalides increases down the 
group because divalent state becomes more and more 
stable as we move down the group. 

CCl; < SiCl; < GeCl, < SnCl, < PbCl, 

(ii) Basicity of oxides increases down the group as 
metallic character increases. 

CO < SiO < GeO < SnO < PbO 

(iii) Si—X bond strength decreases as the size of the 
halogen increases. 

Sil, < SiBr, < SiCl, < SiF, 


25. (i) (a) Sublimation : Camphor sublimes while 
common salt remains as a residue in the china dish. 

(b) Since the two liquids are immiscible, the technique 
of solvent extraction with a separating funnel is used. 
The mixture is thoroughly shaken and the separating 
funnel is allowed to stand. Kerosene being lighter than 
water forms the upper layer while water forms the lower 
layer. The lower water layer is run off when kerosene oil 
is obtained. 

(c) Distillation under reduced pressure. 

(ii) In principle, if the organic compound contains 
both N and S, sodium thiocyanate should be for; 


in Lassaignés test and this should give “ay 


colouration with FeCl 
Na + C+N+S “#5 NacNns 
(From organic compound) ^ Sod. thiocyanate 
3NaCNS + FeCl; —> Fe(SCN); + 3! 
obtained, it does 
. This is because in 


Ferric thiocyanate 
(Blood red cok 


However, if blood red colourati 
not necessarily mean that. 


€ 


presence of excess of so. al, sodium thiocyanate 
initially formed, dec as: 
2Na + NaCNS + NaS 
Asa result, blood red colouration is not obtained 
OR 


(i) If the boiling points of two components of a 
mixture differ by more than 20°, then these components 
can be easily separated by simple distillation since at the 
boiling point of low boiling liquid, the vapours would 
consist entirely of only low boiling liquid without any 
contamination of vapours of high boiling liquid and 
vice-versa. 
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(ii) The main points of difference between inductive 
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and resonance effects are given below : 


Inductive effect 


Resonance effect 


It involves displacement 
of only G-electrons and 
hence occurs only in 
saturated compounds. 


It involves delocalisation of 
тог п (lone pairs) electrons 
and hence occurs in 
unsaturated and conjugated 
systems. 


During inductive effect, 


the electron pairisonly — |electron pair is completely 
slightly displaced towards | transferred and hence full 
the more electronegative _| positive and negative charges 
atom and hence only appear. 

partial positive and 

negative charges appear. 


During resonance effect, the 


Inductive effects are 
transmitted over short 
distances in saturated 
carbon chains and tl 
magnitude of the 
decreases rapi 

the distance 

heteroatoi . The. 


effec es 
па three 
from the 


negli 
от. 


с 
ô+ б$+ ӧ+ 
сэ-сэ-с 


cl 


eat suffering 


The € effects are 
all along the 


f the conjugated 


ich change in magnitude. 
For example, C; in 
crotonaldehyde is almost as 
positive as C}. 

fX 
CH;—CH=CH—CH=O 


1 


" 
CH,—CHECHY сно 
3 2 


| 


CH,-CH—-CH-CH-0* 
4 3 2 1 


26. (i) 4BF; + 3LiAIH, —9 2B;H, + 3LiF + 3AIF, 


BH, + 6H,0—> Н. 


3BO + 6H; 


В.Н, + 30; —9 B;O, + 3H,0 


(ii) (а) ВСІ, : Boron has 
orbital and has a vacant p- 
deficient compound hen. 
accepts a lone pair of elect 


6 electrons in its outermost 
orbital. Thus, it is an electron 
ce acts as Lewis acid and 
rons. 


р 


1. (а) 2 (с 3% (d 4 (а) 5. (с) 
6. (d 7. (d 8. (b 9 (с) 10. (a) 
1.(d) 12. () 13. (а) 14. (с)  15.(d) 
16. (d) 17. (b) 18. (b) 19. (b) 

20.(cd) 21. (a,b,c,d) 22. (acd) 

23. (abd) 24. (6 25. (7) 26. (1344) 
27. (d) 28. (c) 29. (b) 30. (c) 
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(b) AICI, : AICI, is also an electron deficient 
compound and acts as Lewis acid. It generally forms a 
dimer to achieve stability. 

OR 


Preparation of CO : 
Lab method : Pure CO is prepared by dehydration of 
formic acid or oxalic acid with concentrated H,SO, at 


373 К. 
HCOOH —24_».co + no 
conc. H350; 


Industrial method : s prepared by the passage of 
steam over red hot coke. The mixture of CO and Н, 


thus produced is known as water gas or synthesis gas. 
n 43-23K, (4 
Gy + HO 9-22 у Cog Hy 

M ML 


Water gas 

When air is used instead of steam, a mixture of CO and 
М is produced, which is called producer gas. 
2б) + Оу + AN PBR 260, + ANS) 

Producer gas 
Preparation of CO, : 
Lab method : In the laboratory it is conveniently 
prepared by the action of dilute acids on carbonates. 
CaCO yy) + 2HCl (qq) —9 Саса + СО НО 
Industrial method : When lime is manufactured by the 
calcination of limestone (CaCO,), carbon dioxide is 
obtained as a byproduct. 
CaCO; — CaO + CO; 


estimated to know the carbon content ol 
compound. 

(ii) Sulphuric acid cannot be used foj 
sodium extract because it would oxi, 
sulphur dioxide which would пој 
PbS, which is otherwise obtai 
lead acetate. 


[3 


27. (i) KOH reacts with CO, to produce K,CO, м] ay 
is a solid. The КСО» formed may be weigl 


reaction with 


(iii) SO, acts as an cl 
electronegative ох) s are attached to sulphur 
atom, hence $ becoi ectron deficient and acquires 
a positive charge due to resonance. 

T e» g е е T 
О "ТЮ Fy ФО 
(iv) Compounds containing nitrogen atom іп 
the ring and those compounds in which nitrogen 
is directly linked either to oxygen or to another 
nitrogen atom such as in nitro (-NO;) and azo 

(-N = N-) compounds. 


fe because the highly 
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(v) By distillation under reduced pressure, i.e., vacuum 
distillation 
OR 
(i) (a) Functional isomerism : 
H,C=CH—CH=CH, andHC=C—CH,CH, 
But-1, 3diene But-l-yne 
(b) Metamerism : 
CH,—CH,—CH,—CH,—O—CH,CH, 


and C,H,OC;H, 
Propoxypropane 


(ii) Tertiary carbocations have three electron donating 
alkyl groups. This increases + I effect on;carbon and 


reduces the positive charge thereby й more 
stable. CH, 
сн;яС' сис 
+ 
CH, © 
(iii) Inducti ecLis a р ent effect caused due 


to more or less el 
carbon in an 


Electro: temporary electron displacement 
cause ps chain due to presence of an external 
E or nucleophile. 
X*OH —> ROH +X 

COOH isa stronger acid than (CH4),CCOOH 

to presence of three electron withdrawing groups 
- I effect). This reduces electron density of O—H bond 
and hence, makes it more acidic. 


ative atom/group attached to 


ФФ 


= OMIC CAPSULE —— 


Formaldehyde ^ Casual-Dehyde 
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hese practice problems enable you to self analyse your extent of 
understanding of specified chapters. Give yourself four marks for ы Hydrogen 

correct answer and deduct one mark for wrong answer. Performance e Redox Reactions 
analysis table given at the end will help you to check your readiness. 


Time Taken : 60 Min. 


NEET / AIIMS ated sodium aluminium 
Only One Option Correct Type ei hard water the sodium ions 


Total Marks : 120 


1. Select the incorrect statement among the following. 

(a) lodometry involves direct reaction ofl; solution Lo MTS 
with sodium thiosulphate solution. (d) both Ca" and Mg” ions. 

(b) Starch is used as an indicator in iodometric 7, ion reacts with water liberating hydrogen 

ions. s follows : 

ss of KI is treated with an oxidising agent Н+ H0—9 Н+ OH 
to liberate equivalent amounts of I;. his reaction indicates that 

ТЫ жен Hubs шадан”. (a) hydride ion reduces water to hydroxyl ion. 


(b) Mg? ions 


iodometry. (b) hydride ion oxidises water to hydrogen 
2. Mass percentage of deuterium in he (c) hydride ion displaces H* ion from water 
(a) same as that of protium in water (d) hydride ion being stronger base than ОН takes 
(b) 11.1 up H* ion from water. 


(d) cannot be predicted. 8. Forthe redox reaction, 


MnO, +С; + Н! —> Mn” + CO; + НО 
correct stoichiometric coefficients of MnOy, СО 


3. In the following reaction, 
2K[Ag(CN),] + Zn 


(а) [Ag(CN);] and H' are respectively 


fel a (а) 2,165 (b) 2, 5, 16 

4. On passing hi over heated palladium, the (с) 165,2 (d) 5, 16,2 
б 9. líxgof a metal froms у g of metal chloride, then 
(a) occludes with palladium же i weist Ven A etal chloride, the: 
(b) is oxidised 


y-x 
35.5x 


(с) isdried m 
(d) remains unaffected. 


5. Select the compound in which iron is in its lowest (с) 
oxidation state. Ee 
(a) K,[Fe(CN)s] (b) FeCl; 10, Which combination cannot be used for the 
(c) Fe(CO); (d) Fe(SO4). preparation of hydrogen gas in the laboratory? 
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І. Zn/conc.H,SO, П. Zn/diLHNO; 
III. granulated Zn/dil.H;SO, 

(а) Тапа IL only (b) I, IL and III 
(c) II only (d) Land II only 


11. Which one of the following reactions is the redox 
reaction? 
(a) Ca(OH); + 2HCI—> CaCl, + 2H,0 
(b) 25,07  2H;0 —95 2S0} + 4H* 
(c) BaCl, + MgSO, —э BaSO, + MgCl, 
(d) CuS + 2FeO —9 2Cu + 2Fe + 50, 
12. The oxygen atom of H,O, which is used for 
oxidation is bound by 
(a) electrovalent bond (b) covalent bond 
(c) coordinate bond (d) none of these. 


Assertion & Reason Type 


Directions : In the following questions, a statement of 

assertion is followed by a statement of reason. Mark the 

correct choice as : 

(а) If both assertion and reason are true and reason is the 

correct explanation of assertion. 

If both assertion and reason are true but reason is not the 

correct explanation of assertion. 

(c) If assertion is true but reason is false. 

(d) If both assertion and reason are false. 

13. Assertion; Drinking of heavy water (0,0) mixed 
with water (H20) could prove fatal. 
Reason : There is slower rate of transfer of D* 
compared with that of H* ion in acid-base reacti: 
involved in enzyme catalysis. 


14. Assertion: In HCIO,, chlorine has th iain 
number +7. 
Reason : HCIO, (perchloric acid) has xide 
linkages. e 

15. Assertion : H,O, has lower b, 


(b 


10 vol., 15 vol. and 20 vol. Half litre of each sample 
are mixed and then diluted with equal volume of 
water. Calculate volume strength of the resultant 
solution. 
(a) 1.339 


(b) 268 (o) 50 (475 

17. When SO; is passed into an acidified potassium 
dichromate solution, the oxidation numbers 
of sulphur and chromium in the final products 
respectively are 


© 
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(a) 46,46 
(c) 0, +3 


(b) +6, +3 

(d) +2, 43 

18. 100 mL of 0.01M KMnO; oxidised 100 mL НО; in 
acidic medium. Volume of same KMnO, required 
in alkaline medium to oxidise 100 mL of same HO, 
will be 


100 500 
в) E ы, O) 50 m 
© ES mL (d) m mL 


19. The pair of compounds having metals in their 
highest oxidation states is 
(a) MnO,, FeCl; 
(b) MnO}, CrO,Cl, 


(c) [Fe(CN)g]"^, ICo(CN)s 
(d) [Ni(CO),], [CoCl] 
More than One «Qr Type 
20. Which of the wing, ctions do not involve 


2RbOH + Hy 

Cul + Iz 
АОН —> NaCl + NH; + H;O 
+ Fe(CN); —9 K,[Fe(CN),] 


( 
2 К^. of the following substances catalyse(s) the 
a f ortho-para conversions of hydrogen? 


) NO (b) NO, 
(c) О, (d) Со 


22. For the given reaction, which of the following 
Statements is/are correct? 
xCusP + yCr,OZ- + zH* —> 
aCu^* + bH5PO, + сСг?* 
(a) Cu in CusP is oxidised to Cu^* whereas P in 
CusP is also oxidised to РОЗ. 
(b) Cu in CusP is oxidised to Cu^* whereas P in 
CusP is reduced to НРО, 
(c) In the conversion of Cu;P to Cu^* and H;PO,, 
11 electrons are involved. 
(d) The value of x is 6. 


23. Among the following, the correct statement is/are 

(a) among lanthanides, only europium and 
ytterbium form ionic hydrides similar to CaH; 

(b) the elements of manganese, iron and cobalt 
group do not form hydrides 

(c) metallic hydrides on heating converts into finely 
divided powder with liberation of hydrogen 

(d) magnesium hydride is an intermediate hydride. 
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Numerical Value Type 
24. Total number of isotopic isomers of hydrogen 
peroxide containing isotopes of hydrogen only will 
be equal to 
25. In acidic medium, 0.150 M KMnO, solution 
(in millilitres) required to react completely with 
17.5 mL of 0.150 M SnCl, solution is 
26. To a 25 mL HO; solution, excess of acidified 
solution of potassium iodide was added. The 
iodine liberated required 20 mL of 0.3 N sodium 
thiosulphate solution. The volume strength of H;O; 
solution is 
Comprehension Type 


Hydrogen peroxide is a powerful oxidising agent. It is 
an electron acceptor in acidic and alkaline mediums. 
H30, + 2H* + 2е7 —9 2H,0 (in acidic medium) 
H20; + 2e —9 2ОН (in alkaline medium) 

It can also act as a reducing agent towards powerful 
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with hypo using starch as indicator then the correct 
match of column I with column II will be 
Column I Column II 


(A) Change in oxidation number р. 1 
of Fe atoms per mol of 


FeO.Fe,03 

(B) Change in oxidation number q. -2 
of S-atom in hypo 

(C) Oxidation number of S-atom r. +05 
in the final product 

(D) Moles of iodine liberated that 42.5 


is titrated with hypo 

Codes : 
A B 

ар r q s 
ба г 
(Әг s 
(dq s 


oxidising agents. 30. Match с column II and choose the 
H0; — 2H* + O; + 2€ correc! sing the codes given below : 
In alkaline medium, however, its reducing nature is lumn I Column II 
more effective. о—› p. Decomposition 
H20, + 20H” —э 2H30 + О, + 2e CO+H), reaction 
27. Which of the following statements about НО) is PbS +4H,0,—> q. Oxidising nature 
not correct? PbSO, + 49,0 in alkaline 
i eem ‘dium 
(а) H30; is used to clean oil paintings. тесш 
(b) H20; acts as oxidising as well as гед (© жоо, 2KC1 +30. Ы т р 
(c) Itacts as a bleaching agent. а 
Tobi (D) Ма,50; + H203 s. Bosch process 
(d) Itis highly stable. мо HO 
28. The bleaching properties of Hy ldé to its Colis 
(a) acidic nature re A B C D 
(c) oxidising nature ig nature. Gk or 3s 
(br q р s 
29. To 1 mol of Fe xcess of KIjyg isadded in (095 гор q 
acidic mediu Qs рг q 


resulting mixture is titrated 
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CHEMICAL BONDING 


SS 
MOM 
ge ending meter mee 
Dipole Attraction Dipole Repubion 
Сз + - 


v 
№ 


Dipole Interactions 

^ h results hen two dipolar molecules interact with ench 
other through space 

€ Polar molesules align so that the positive end of one 
molecule attract the negative end of another molecule. 


pechttps:/t-me/TheHindu Zone Official 
LICET. 


+ Lowinisatin cni of 
теш 


* High асла gain 


Hydrogen bonding occurs when : actors favouring metallic bond formation : 
* Hydrogen мов is attached to à highly electronegative atom. ‘© Low ionization enthalpy. 
such as FO and N. © Sufficient number of vacant orbitals in 


© The highly electronegative stom is small in sie valance shell, 


© The highly electronegative atom has unshared pair of electrons, 


= OO © Ө) 
? 0107070] 


т 


CHEMICAL 
| BONDS 


When a chemical bond is 
formed. the potentia 


Conditions required for coordinate 


Momo: minima ‘bond formation : 
the sem une + Ope stom ты have ane pir of 
Say electrons 
* Another aom must have de 
tendency tke alone of pair of 
electron 


Cover ond formation takes place 
de tothe during of decim. 


i 


Factors favourable for covalent bond formation : 
* osationenthalyes of ombining storma тим he comparable 
* * Ноев gain enthalpies of combining stoms must be comparable. 


tribution occur 


van der Waals’ 
% 


M is a general term used for short "X Polar Consent Bend. 
ы eee Heian © Between two stoms with diferent abilities to attract дагаа | "P 
decule itself becomes polar when the shape of the molecule 
Allene a permanent separation of charge 

London Forces 
* Risa temporary atra 

an electron in two adjacent sa occupy positions Nos-Polar Covalent Bond 

that make atoms to form temporary dole. Between tun atoms with same abilities to attract electrons, > 
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NEET/JEE... 


Focus more to get high rank in NEET, JEE (Main and Advanced) by reading this column. This specially designed column is 
updated year after year by a panel of highly qualified teaching experts well-tuned to the requirements of these Entrance Tests. 


UNIT - 6 : Aldehydes, Ketones and Carboxylic Acids 


*  Theseare the compounds containing carbonyl group 
(2C O) having general formula C,H;,O. 

* Aldehydes contain carbonyl group attached to 
either two H-atoms or one H-atom and one C-atom 
of an alkyl/aryl group. 

* In ketones, the carbonyl group is attached to two 
C-atoms of an alkyl/aryl group. 


NOMENCLATURE 


* The IUPAC names of open chain aliphatic aldehydes 
and ketones are derived from the names of the 
corresponding alkanes by replacing the ending 
е with —'а and —‘one’ respectively. For example, 
CH;,—CO —CH; —CH, — GBs. 

Common name : Methyl propyl ketone 
TUPAC пате : Pentan-2-one 

CH, 
CH,—CH—CHO 
Common name : Isobutyraldehyde 
IUPAC name : 2-Methylpropanal 


Structure 

© The C atom of carbonyl group is sp” hybridised and 
forms three с bonds and one x bond with O atom. 

* Carbonyl carbon and three atoms attached to it lie 
in the same plane with bond angle of 120°, trigonal 
coplanar structure and 1-electron cloud lies above 
and below of this plane. 
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EHYDES AND KETONES | 


• Тһе carbonylybond is stronger, shorter and more 
polarised as compared to the double bond in 
alkenes. As oxygen is more electronegative than 
carbon) the double bond of carbonyl group is polar 
and shows dipole moment. Polarisation contributes 
to the reactivity of aldehydes and ketones, 


Carbonyl group 
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PREPARATION 


Oxidation of alcohols 
RCH;OH + [O] SES 
H,O +RCHO 
куст + Н;504 
n 


R,CHOH + [0] 


о 


I 

H,O+ R-C-R 

Oppenauer oxidation 
R,CHOH + (CH);CO 
(CH,);CHOH + RCOR 


AI((CH3COI 


Catalytic dehydrogenation of alcohols 
RCH;OH -Si-» RCHO « HT 
R,CHOH —S-> RCO « HT 


Reductive ozonolysis of alkenes 


CHCl, 
= or CCly 
RCH=CHR хоук» RGA) (CHR 
оДо 
2RCHO + ZnO «>: 
Rosenmund reduction 
RCOCI + H 95965, RCHO + HCI 
boiling xylene 
Reduction of nitriles 
(i) AIHG-Bu); 


Gi) HO RCHO 
(i) R'MgX/dry ether 


RCEN 


(i) Ether 
(iii) HO 


© 


Friedel— Crafts acylation 
[s 


RCOCI 
—— 
Anhyd. AICI; 


Anhyd. AICI, CuCl 


ttps 
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r From alkynes 


dil.H,SO, 


HgSO,, 333 К RCHO 
-—Cmc- SE 
В.Н, THF RCOR 
H,OyOH- 
Oxidation of 1,2-glycols 
R -єн- єн —R'« Pb(OOCCH;), 
OH OH | 
RCHO + R'CHO + 2CH4COOH + 
av on 
N, ^ " 
, -O R R'COR 
Etard reaction 
CH; CHO 
ODC 


+2CH,;COOH 
o s 


CH, +CO+H, ieri. 


(00°С, pressure’ 


RCH,CH,CHO 


Wacker process 


CuCl, 
H,C=CH, + PdCl, + H,O Ed 


CH,CHO + Pd +2НС1 
From alkyl halides 
КСН,Х + (CHO —> RCHO 
+ (CH) * HX 
R CHX + (СН,),50 —> КСО 
+ (CH,),$+ HX 


From lithium and cadmium salts 
2RMgX + CdCl <P> R,Cd + 2Mg(X)CI 
R;Cd + R'COCI —> RCOR' + RCdCI 


On 
R—COO Li « CH4Li > R-C-CH; 
OLi 
igno 
о он 
li mo, і 
а з н 
= OH 
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Рнүѕісді PROPERTIES нем LN CZCN 


© Physical state: Formaldehyde isa pungent smelling 
gas. Aldehydes and ketones upto eleven carbon 


atoms are colourless liquids and higher members Bisulphite 
are solids. уск 
x 


© Smell: The odour of lower aldehydes is unpleasant 


OR _ KOH OR 

but the odour of higher aldehydes and ketones is 2сон Sung" Сок 

pleasant. Hemiacetal or дой ег 
Hemiketal. ketal 


* Boiling point : The boiling point of aldehydes and 
ketones rise steadily with increase in molecular 
mass. Among carbonyl compounds, ketones have 
slightly higher b.pt. than isomeric aldehydes. This * — Nucleophilic addition 
is due to the presence of two electron releasing uM 
groups around the carbonyl carbon which makes 
them more polar. 


Cyclic acetal or 
- eliminati 


* Solubility : Lower members are soluble in water, 
whereas higher members are insoluble in water. 


Cxemicat Properties 
* Polarity of carbonyl (2C—O) group: Aldehydes * Aldol 


and ketones undergo nucleophilic addition Al d ketones having at least one 
reactions in contrast to alkenes which undergo n undergo aldol condensation. 
electrophilic addition reactions. (i ou R e 
un мж C-H- p сн, CH-CH-C-H 
2С=0 < 2С-0 Aldol 
a |-но 


| M 
R-CH;-CH-C-C-H 
a f-Ünsaturated aldehyde 


* Acidity of c-hydrogen atoms : The acidi 
a-hydrogen atoms of carbonyl compoi o 
* > Crossed aldol condensation : 


to the strong electron withdrawing 


carbonyl group and resonance stabilisat the (CH,CHO+CH,CH,CHO 
conjugate base. e CH,-CH-CH-CHO ]. 
снзсн,-сн=с-Сно H 
dil. NaOH CH; ae 
А сн,-сн=с-сно 15 
à & d 


CH3CH;—CH-CH-CHO|Ó 

> Intramolecular aldol condensation : It takes 
place in dicarbonyl compounds and gives rise 
to cyclic products. 


Tetrahedral Addition 


intermediate. product o o 
> Reactivity order: dil. NaOH 49 
Aldehydes » Ketones ӨНӘ = T 


(steric and electronic reasons) © Cannizzaro reaction : 
HCHO > RCHO > PhCHO > RCOR It takes place in aldehydes which do not have 
> RCOPh > PhCOPh Q-hydrogen atoms. 
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HCHO + HCHO -SEH CH,OH + HCOOK* 


Formaldehyde Methanol — Potassium. 


formate 


> Crossed Cannizzaro reaction : 


li li 
C,H,-C-H + H-C- H Eee 0H, 
Benzaldehyde Formaldehyde 
C,H;CH;OH + HCOONa 
Benzylalcohol Sod. formate 


* Oxidation and reduction reactions : 
Oxidation 


RCOOH 
RCOO- «2Ag| 2IAR(NHSuI Онг, OH- 
Silver mirror test Tollens” reagent 
(only aldehydes) 
RCOO™ + CujOl 
red ppt. 
Fehling's solution test 
(only aliphatic aldehydes) 
RCOOR'¢ Сон 
Baeyer—Villiger oxidation ° H2505 
- CuO or Cu(OH), 
RCOO"« CujO 
red ppt. 


Benedict's solution test. 
(only aliphatic aldehydes) 


* Haloform reaction : 
Acetaldehyde, acetone and теу Є 
having CH,CO— group or comp: 
CH3CH(OH)— group undergo halofoi ion. 
2NaOH + I; —> Nal + NaOI + Ф 


RCOCH, + 3NaOI—> RC yb +2NaOH 
llow ppt.) 
* Electrophilic substi ions: 
(> CHO CHO 


m-Nitrobenzaldehyde 
* Perkin reaction : 
CHO 


o о 
I D сњсоома 
+ diac E 
CH=CH—COOH 


CH,COOH + 


Cinnamic acid 


ttps 
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> Intramolecular Cannizzaro reaction : It is 
given by dialdehydes having no a-hydrogen 


atoms. 
оо оно 
H—C—C—H + NaOH > H—C—C—ONa 
Glyoxal (50%) i 
HocH,—coon edite] 
Glycolic acid 
Reduction 


Wolff Kishner reduction 


; Benzoin condensation : 


T0 

CHO CH—C, 
(Of se KON 

Benzoin 


*  Reformatsky reaction : 


RS 


= € Znlether 
po CTO + Br- CH,COOC,H5 E> 
вх, OZnBr Ho. R „ОН о 


Ц 


1 
Re “сн, -C- OCH, R^ ^^ CH, -C-OCHs 


о 
* Distinction between aldehydes and ketones : 


Tests with Aldehydes Ketones 
Schiff's reagent | Pink colour No colour 
жм Red precipitate | No precipitate 
Black precipitate | No black 
Tollens reagent | of silver or silver | precipitate or 
mirror silver mirror 
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* These are the compounds containing -COOH Physical PROPERTIES 
group having general formula C,H;,O;. T€ Á——— 


NOMENCLATURE | 


* In the IUPAC system, aliphatic carboxylic acids 
are named by replacing the ending –'е'іп the name 
of the corresponding alkane with —'оїс acid. In 
numbering the carbon chain, the carboxylic carbon 
is numbered one. 

CH,—CH—COOH 


OH 
Common name: Lactic acid 
TUPAC name : 2-Hydroxy propanoic acid 


PREPARATION 


Oxidation, alk. KMnO,, H,O* 
orCrO,-H;50, 


4 4 
КСНОН — V. cro + dil H,s0, > RCOOH 
Primary Vor reb Ha 


alcohol 


Hydrolysis 
RCN —— 775 5 RCOOH 
Alkyl _ Mineral acid 


cyanide HCl, H,S0,, ete 


Mex 290209789. go 

ВХ ет RCOOH 
Grignard 

reagent 


H,0* 
RCONH, —.—> RCOOH 


Amide 

Ho 
BC онно > RCOQR 
Acyl halide Суң о, 


Ho 
(RCO),0 ————9'RCOOH 
Acid anhydride 


H,0*.A 
RCOOR' ——— —» RCOOH 


Ester 
nat pup _KMnO,/OH " 
RCH=CHR — po ? 2RCOOH 
Alkene “т 
R OOH 


KMnO; - KOH/A 
———1——ә 
HO" 


Alkyl benzene 


© CHEMISTRY TODAY | DECEMBER "18 


ttps 


Chemica PROPERTIES 


me/Estore33 com 


Physical state : The first three acids are colourless, 
pungent smelling liquids. The acids from butyric 
to nonanoic are oily liquids. The acids higher than 
decanoic acid are odourless solids. 

Boiling point : Organic acids have high boiling 
points. It is due to strong van der Waals’ forces due 
to their polar nature. Higher boiling points of acids 
relative to alcohols are due to the higher degree and 
strength of hydrogen bonding in them (because of 
the presence of two oxygen atoms), 

Solubility : Carboxylic acids having upto four 
carbon atoms are misciblé im water, after that 
solubility decreases as the.number of carbon atoms 
incre 


Acidic nature : Carboxylic acids are weaker acids 
than mineral acids, but they are stronger acids than 
alcohols and.many simple phenols. 


nee) H,O > H,0* + 


^он 


go р 0 
R- $e 4 


Effect of substituents on acidic strength : 

» Presence of electron withdrawing groups, 
increases the acidic strength. 

» More the number of electron. withdrawing 
groups, more will be the acidic strength. 

> More is the distance between the carboxyl 
group and electron withdrawing group, less will 
be the acidic strength. 

> Presence of electron releasing groups, decreases 
the acidic strength. 

Reactions involving —OH group : 


RCOOH/H*, A (RCO),O 


мова ‘Anhydride 
коа. соор 
r-l ouH ad Ester 
H PCI, or PCI. RCOCI 
9500, in pyridine > A 
NH,,A 
LL» RCONH, 
=O Amide ^ 


[Downloaded from:- www.Estore33.com| 


httpsz/t.me/TheHindu Zone Official 


Reactions involving proton of —OH group : * Reaction involving —R group : 
RCOONa + Н, охлыв  CH-COOH 
RCOONa + H,O (ii) HO. 1 
x 
RCOONa + CO, + HO  a-Halocarboxylic acid 
RCOONa + СО, + H,O (Hell-Volhard-Zelinsky reaction) 


Reaction involving С=О group : * Ring substitution in aromatic acids : —COOH 


group is deactivating and meta directing. 


COO! 


Reaction involving —COOH group : 


NaOH and CaO 


(рекон) ^ ЕН +Na,C0s 


‚| 
R-C-OH NH 


so, ? АМН, + CO, + № 
ie (Schmidt reaction) 


SPEED CTICE 


In the following reaction, S major product of the following reaction 


CHO quence is 


CHO + NaOH 4 
(i) HCHO (excess)/NaOH, heat 


ev ESI Ar РЧ 
OHC +; (ii) HCHO/H* (catalytic amount) 


The main product is 


CHOH e c ^on 
т (a) (b) 


NaQOC 
A 
HO? © OH 

(b) 

Na00C © @ 

CH,OH 
он 
(с) COONa 
(JEE Advanced 2016) 
HOH;C 3. Arrange the following in the increasing order of 
COONa reactivity with NH3. 
CH,OH (D сно 
(ID. CH.CHO 


(III) CH,—CO—CH; 
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CH, CH, 
av) CH;—CH—C—CH—CH; 


(a) I< II € H < IV 
(b) IL « IV «I « II 
(c) IV « IL « II «I 
(d) II < I< IV < III 


4. Identify (A) in the given reaction. 
Mg/Ether. 


H30/H*, 
ROT ken T) 
T 
(a) RC C—NH; (b) R—CHO 
R 
| Ry 
()R—C—O (d) ,>C=N—OH 


5. Identify the correct order of boiling points of the 
following compounds : 
CH;CH;CH;CH;OH, CHCH;CH;CHO, 
(0 Q) 


CH,CH,CH,COOH 

(3) 
(a) 1>2>3 (6) 3>1>2 
() 1>3>2 (9) 3>2>1 


CH. РН = 3.5 - 4.5, 


The number of organic products (P) is 
(a) 1 (b) 2 ()3 (d)4 
7. Of the following, which is the product formed 


when cyclohexanone undergoes aldol condensation 
followed by heating? 
(с) 
о о он 
(МЕЕТ 2017) 


8. Which of the following esters is most likely to 
undergo unimolecular acid catalysed hydrolysis 
reaction? 

(а) CH,CH;COOC,H; 
(b) CH,CH;COOC;Hs 
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COOCH(C,Hs)> 
CHO: 
COOCH(C,Hs)> 
(4) Т 
ON 


9. The first step in the formation of ester from an 


alcohol and a carboxylic acid in the presence of 

сопс. H5SO,, is 

(a) protonation of O-atom of O—H group 

(b) protonation of O-atom of [C=O group 

(c) formation of resonance structure of acid 

(d) removal of &-H from alcohol. 
10. The reagent(s) required for the fol nversion 


are 
OH 


CHO 


30° 
DIBAL-H (iii) H,O* 


) Raney М/Н, (iii) H4O* 
(JEE Main Online 2018) 


& = = ie product of acid hydrolysis of P and О can be 
н^ O + HIN—OH ———> P+ "QI by 


HC 


3 
(P (Q) OCOCH; 
(a) Lucas reagent (Б) 2, 4-DNP. 
(c) Fehling's solution (d) NaHSO; 
12. Which of the following will produce cyclic ketone 


on heating? 
CH,—COOH 
(b) | 
CH,—COOH 


(a) CH,(COOH), 


CH. 
(d сн, * 
‘CH, —CH,;—COOH 
13. Consider the following reaction sequence, 
A сао 
C4H40, —— C;H,05 uod" СН, 
oe aq (2) 
(X) and (Y) are respectively 
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16. 


17. 


(а) CH;—CH(COOH),, | CH;CH;—COOH 


COOCH; 

(b) | ‚  CH;—COOCH; 
COOCH; 
CH,—COOH 

(о | »  CH;—CH,—COOH 
CH,—COOH 


(d) none of these. 


. The correct order of strengths of the carboxylic 


acids is 


COOH COOH COOH 
OW 2 
I п 


ш 

(b) IL» HI» I 

(d) IL» 15 III 
(NEET Рһаѕе- 2016) 


(a) I» II» III 
(c) HI » II» I 


. The major product of the following reaction is 


C=CH но, но, 
MS 


A 
: i 
(a) [-C— CH; (p) ‘CH,—CHO 


о 
=” COOH 
of r9 w ar 
most readily under mild condition is 
COOH 
CH,COOH K 
"of 
€ 
COOH 
o 
COOH CHCOOH 
o 


(4) 


А new carbon-carbon bond formation is possible in 
l. Cannizzaro reaction 

2. Friedel-Crafts reaction 

3. Clemmensen reduction 

4. Reimer-Tiemann reaction 

(a) 2,4 (b 1,2 

(с) 2,3 (d) 1,2,4 
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18. Identify B in the given sequence of reactions : 


с, їс. КО! 
снусн,соон > (4) =" (в) 


(a) СНСН,СОСІ (b) CH,CH;CHO 
(с) CH; CHCOOH 
(d) CICH,CH,COOH 


19. Predict the major organic product (Y) in the 
following reaction. —! 
^ HA bCH;CH;MgBr, HjO*. 
BaCO; 7 > X(gas) (GH,0 
(а) ~~COOH (p) «А соон 
(с) ч СООН (d) “90 
20. The major product in the followii 


о 
cron, 


Dag, acid 


о 
(а) Gi A. сн 


CH, 
© f* CH, 
(JEE Advanced 2014) 
21. еб following will not convert R-C=N 
lor 
nCl;/HCl 


i) RMgX 


(ii) H,O/H* 
(ii) H;O/H* 
(ii) H3O/A 


М? (i) LiAIH, 
The compound that undergoes ps. `- (d) (i) AIHG - Bu); (ii) H)O/A 


22. If 3-hexanone is reacted with NaBH, followed by 
hydrolysis with D20, the product will be 
(а) CH,CH;CD(OD)CH;CH;CH; 

(b) CH3;CH,CH(OD)CH,CH,CH; 
(c) CH4CH;CD(OH)CH;CH;CH; 
(d) CH,CH;CH(OH)CH;CH;CH; 

23. A compound of molecular formula C4H4O; 
reacts with acetophenone to form a single cross- 
aldol product in the presence of base. The same 
compound on reaction with conc. NaOH forms 
benzyl alcohol as one of the products. The structure 
of the compound is 

CHO 
(a) 
CHO 


H 
(b) 9 


CH; 
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@ OCH; 


CH. 
(4) ? 


HO" 
(JEE Main Online 2017) 


24. In the following set of reactions the product D is 
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€) : 
Mg/Ether, RMgCI 
к-а [3] 


—— R-CEN HS 


R 
Re. ! 
HO R_C=N—MgCl 
R 
R—C=0 + Mg(OH)CI + NH; 


5. (b):—COOH and —OH group form hydrogen 
bonds due to which they have high boiling point. 


CH,COOH 50855 д Benzene , р НОМ, ç HOH, p —COOH group shows strong hydrogen ling so it 
» 3 Anhy. ла? > ш forms cyclic dimer and have more boi t than 
OH —OH group. While —CHO gro ot form 
l соон hydrogen bonds. Thus, the ori ling point is 
x 3>1>2. 
(a) O | 
CH; 6. (b):The product o: 
COOH forms. 
CH,—C—CH; 7008) ^1 
(b) O | 8. (c):Est ices a highly stable carbocation 
OH is more like lergo unimolecular acid catalysed 
ji D 
CH;—C—CH; 9. 10. (c) 
o 
SN СОСН; H;O/H* OH 
CN * 5 HOS ОН сн. со 
C—CH, = ке ns 
(4) © pos Єз е Ketone 
OH 3 H;0/H*. 
25. Which of the following reactionssdoe: ive “Aao, Cd 
ethanamide? ? Ф е коен, “Lon = 
Heat HEN 
(a) HCHO + NH, —> HO 
Aldehyde 


(b) (CH;CO),0 + № 


(c) CH,COBr + 
Heat 


(d) CH4COO! ә 


1. (d):lt is Cannizzaro reaction, occurs mainly at 
ortho-position. 


2. (a) 
3. (c):Any substance that increases the positive 
charge on the carbonyl carbon must increase its 
reactivity towards nucleophilic addition reactions. 
Steric effect also plays an important role. 


o 
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Ketone (non-reducing) and aldehyde (reducing) can be 
distinguished by Fehling's solution. 


12.(d):Cyclic ketones are produced by 1,6 and 
1, 7-dicarboxylic acids. 


13. (a): 


COOH 4 
CH,—CHZ соон > CHs—CH,—COOH + CO, 
(0 q 
A 
CH3—CH3 сс + NaOH 
e 


14. (b): Acidic strength œ —/ effect. As oxygen is 
more electron withdrawing, (II) and (III) show greater 
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= I effect than (I). Thus, (I) is least acidic. Out of (П) 
and (Ш), (II) is more acidic than (Ш) as distance 
of O increases from -COOH group, acidic strength 
decreases. 


15. (b): 


Tautomerism 


CH,—CHO 


16. (b) : B-Ketoacids undergo decarboxylation easily. 


17. (a) : Cannizzaro reaction involves H-transfer and 

Clemmensen reduction involves the formation of new 

C—H bond. Friedel—Crafts and Reimer—Tiemann 

reactions involve the formation of new C— C bonds. 
Cl, 


18. (c) : CH;CHy {COOH V 


Alc. KOH 
CH4CHCICOOH —— À CH;—CHCOOH 
CH,CH,CH,MgBr, 


* HCl, = 
19. (a) :BaCO; > COE 


HO. A COOH 
20. (d) ч 
21. (Ь): Неге, 'b' will produce ketone whi 
further change to 3° alcohol, if Grignard г 
is taken in excess. 


Il 
22. (b)  CH.CH;—C— CH;CI 


3-hexanone 
e 

CH,CH;—CH—C ge, 

ор 

CH,CH — CH—CH,CH;CH; 
23. (a) 
24. (а): 
M ll 
cu, coon — 995 cH, со; € = 
Thy 
(A) — Friedel—Crafts 
acylation 
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? OH ja 
C—CH; NC—C—CH; HOOC—C—CH, 
E SGN — ie dme. О, 
 'Nucleophilic addition’ addition 
(B) (D) 
25. (a) : HCHO + ANH, —— (CH;),N, + 6H,0 


Urotropine 


aim. 


caused by pathogenic microorganisms and their 
conventional antimicrobials are significant. The 
ance to antibiotics and detrimental biological side 
f many common antibiotics on human health and that 
'osystem has driven the search for new cost-effective and 
ly-efficient sterilization treatments and agents that are more 
Wvironmentally benign. Plasma activated water (PAW), product of 
cold atmospheric plasma reacting with water, is a promising broad- 
spectrum biocidal agent whose biochemical activity is attributed 
to the presence of a rich diversity of highly reactive oxygen and 
nitrogen species (RONS). ‘The transient activity of PAW, where 
PAW reverts to water within days of storage and application, 
suggests it can become a green alternative to conventional 
chemical treatment methods, yet the issues of scale up and not | 
fully understood mechanism of activity remain. The antibiotic 
potential of PAW generated from a plasma jet in a continuous flow 
reactor and determine the individual and combined contribution 
of thus-generated reactive chemistries in PAW for organism 
inactivation has been explored. Treatment of Escherichia coli 
with PAW led to a more than a 4-log reduction, while exposure 
to an equivalent single dose of hydrogen peroxide (H30), nitrate 
(NO;) or nitrite (NO;) to that found in PAW failed to attain the 
same level of reduction. Peroxynitrite was identified as a critical 
bioactive species, particularly under acidic conditions, originating 
from the synergistic plasma effects (like the reactions of НО», 
NO}, NO; and other existing short-lived species like OH radicals 
in PAW). This research successfully demonstrated the possibility of 
PAW being an effective environmentally benign disinfectant, the 
activity of which is closely linked to the generation of peroxynitrite, 
providing much needed insights into fundamental aspects of PAW 
chemistry required for optimisation of biochemical activity of 
PAW and translation of this decontamination strategy into real life 
applications. 
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‘Class XII 


In which of the following cases metal obtained by 
carbon reduction is in liquid state? 


(a) AG" 


Which of the following has the largest value of 
dissociation constant К? 
о 


(b) AG* a 


(a) (b) 


о о 
(с) (4) 


fe} 
4. Given the following limiting molar conductivities 
at 25 °C, HCk 426 Q'cm’mol!; NaC 
126 Q'cm'mol'; NaC (sodium crotonate): 


(d) None of these 83 О! cm'mol '. What is the ionization constant 
OH _ Р of crotonic acid if the conductivity of а 0.001 М 
a сно» (y)... (CHCOXO (ү) HUA, „у crotonic acid (HC) solution is 3.83 x 105 Qem”? 
do жал (a) 1.11 x 105 (b) 111х102 
Product (Z) will be (c) 111х107 (d) 111х102 
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5. Identify the incorrect statement among the 
following. 
(a) CuSO, reacts with КСІ in aqueous solution to 
give Cu,Cl,. 
(b) CuSO, reacts with KI in aqueous solution to give 
Cujl. 
(c) CuSO, reacts with NaOH and glucose in 
aqueous medium to give СиО, 
(4) CuSO, on strong heating gives CuO. 
&. Which of the following reactions will not give 
N, N-dimethylbenzamide ? 
(a) PE +(CH,),NH —> 


0) Lo + CH;Mgl —> 


(с) СОС! + (CH3), NH — 


(à) Ce" +(CH,),NH—> 


7. The spin magnetic moment of cobalt in 
Hg[Co(SCN),] is 
(а) 1.73 (b) 283 (с) 387 (d) 489 
8. Which of the following gas molecules have 
maximum value of enthalpy of physisorption? 
(a) CH, (b Ne (© H,O (d) H, 


9. An organic compound forms a yellow crystallin 


solid with phenylhydrazine and gives a PRN 


sorbitol and mannitol when reduced with sodi 
Which among the following could be the co 
(a) Fructose (b) Gluco; 


(c) Mannose (d) Sucrose 


10. The major product of the given 


(с) ON Op -qO on, 


OH OH 
Br Br 


(d) ON -Q«--9-o. 


OHOH 
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11. Vapour pressure of two pure liquids A and B are 
300 and 800 torr respectively at 25 "C. When these 
two liquids are mixed at this temperature to form a 
solution in which mole percentage of B is 92, then 
the total vapour pressure is observed to be 0.95 atm. 
Which of the following is true for this solution? 
(а) AV mix> 0, AH pix > 0 (b) AVmix< 0, AH mix < 0 
(c) AV mix = 0, AH mix = 0 (d) AV mix = 0, AH mix < 0 

12, A mineral having formula Mg,Al,O, is found in 
the spinel structure in which O^ ions constitute 
cep lattice, Mg” ions occupy 1/8" of the tetrahedral 
voids and Al” ions occupy 1/2 of the octahedral 


voids. Find the total positive charge(@Ontained in 
one unit cell. 
(а) +74 (b) +6 (с) +8 


їз. FeS + H,SO0,— A + В 
Which of the following s 


gas'B'? 
(a) It produces wl 
(b) It produ 

(c) It produ 


incorrect about 


ith FeCl. 
1. with (CH,COO),Pb. 
colour solution with sodium 


es the purple colour of KMnO,. 


Anhy. AIC 
(CHy,CHCL 
Anhy. АЮ, 


B 


and B are 
(a) tert-butyl benzei n-propyl benzene 
(b) iso-butyl benzene, iso-propyl benzene 
(c) tert-butyl benzene, iso-propyl benzene 
(d) iso-butyl benzene, n-propyl benzene. 


15. The reaction Aw + 2By) — Со is an elementary 
reaction. In an experiment involving this reaction, 
the initial partial pressures of A and B are 
P, = 0.40 atm and Рр = 1.0 atm respectively. When 
pressure of C becomes 0.3 atm in reaction, then the 
rate of the reaction relative to the initial rate is 
(a) 0.4 (b) 0.2 (c) 004 (d) 0.12 


SOLUTIONS 


1. (c):When state of reduced metal changes from 
solid to liquid and then gas, there is steep increase 
in value of AG®. In case of (1), (2) metal obtained is 
in gaseous state. In case of (3) it is in liquid state. 

2. (с) 

о 


з. "CX 
о 
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It contains the most reactive methylene group (*) 
and resulting anion is stabilised by resonance. 


20 D [9] 
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= (24 4736) torr = 760 torr = 1 atm 
Pope = 0.95 atm ie, < 1 atm 
Hence, the given solution shows-ve deviation. 
AH pix < O and AV nie < 0 
12. (4) :In Mg,Al,O., О? ions are in ccp arrangement. 
Number of atoms in a unit cell of ccp = 4. Hence, there 


4. A; (HC) = A,(HCI) + A,,(NaC) - A, (NaCI) are 4 octahdedral voids and 8 tetrahedral voids. 
= (426 + 83 - 126) Q^'cm^ mol"! = 383 O^'cm?mol" Total positive charge : 
The molar conductivity of HC, = charge on Mg” + charge on АГ" 
n (HC) = 1000 383x107 одд =1хах2+1х4хз=® 
WT C 0.001 8 2 
=38.3 Qcm'mol! 13. (c) :FeS + H,SO4  FeSO, + Н,5 T 
The degree of dissociation, (A) (B) 
A,,(HC) _ (38.3 Q^ cm^mol) 2FeCl, + H;S — 2FeCl, + 2HCI 
ied. eee ammo 1, ) 
” lan mor! ; 
ЛАНО) БӘЙ consol) (CH,COO),Pb + H,$ > PI H,COOH 
Co? (10?)0.1* —QQ 
isa So. ^M 2KMnO, + 3H,S0, K,SO, + 2MnSO, 
+ 8H,0 + 55 
5. (a) :2CuSO, + 4KI — Си, + 2K,SO, + I, (not HGS gives vi lion йй solution of 
given by KCl) 
6. (b):C,H;CONH, + CH;Mgl —^ C;H.CONHMgI һу. AICI; + 
IFEN намаг: Сунзсомн cH, 14 нсі 7-75 (cH;),CHCH, 
2 1° carbocation 
7. (c):HglCo(SCN)] —— Hg” + [Co(SCN)4}°> " ч. 
Let oxidation state of cobalt be x. Ey (CH3)4C 
x*4x(-1)2-2 => x-42 C(CHy) 3° carbocation 
As SCN isa weak field ligand, hence no. of unpaired 9 
electrons in Co"* (d’ electronic configuration) і сн & g 
So, н, = V3(3+2) 2 3.87 B.M. + (CH3)3 á ы 
8. (c):The more the liquefiable nature o; ws the (A) 
more is the enthalpy of adsorption. is anhy. AICI, + 
liquefiable. (CH3),CH — Cl—— > (CH), CH 
9. (а) e 2° carbocation 
` P CH(CHs)2 
10. (a) ол (О)-сес Que, " 
К + (CH3;CH—— +H* 
ON -©)—с CH: Q ы 
(В) 
15. (с): Ag + Bo > Cy 
Att=0 04atm latm Oatm 
Attimet (04-03)atm — (1-0.)am 0.3ат 


A | 
Br 
i 
о О-О) 


Вг О 


11. (b):According to Каош law, 
Ру = (0.08 x 300 + 0.92 x 800) torr 


o 
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Since reaction is elementary, 
So, rate of reaction w.r.t. А and B will be of order 
equal to stoichiometric coefficient. 
Rate = k[A] [В]? 
Каеда) = 104] [IP — 
Rate ле) = К [0.1][0.4]* 
2 
n k0-1][0.4] 2004 
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This specially designed column will help you to brush up your concepts by practicing questions. You can mail us your 
queries and doubts related to this topic at editor@mtg.in. The queries will be entertained by the author.* 


THE SOLID STATE | SOLUTIONS | ELECTROCHEMISTRY 


THE SOLID STATE 


1. Which of the following is not correctly matched? 


‘Type of solid Example 
(a) Molecular non-polar solid Ar 
(b) Ionic solid AIN 
(c) Metallic solid Al 
(d) Network solid SiC 


2. Which of the following crystal systems has four 
possible variations, i.e., Bravais lattices? 

(a) Cubic system 

(b) Tetragonal system 

(c) Orthorhombic system 

(d) Hexagonal system 


3. How many cubes share an atom or ion present at 
the corner of a cubic system? 

(a) 1 (b) 2 (c) 4 (d) 8. 

4. What type of void do we get when a void of two 
dimensional ABAB type packing of balls is cóvered by a 
ball of another similar layer of balls? 

(a) Tetrahedral (b). Oetahedtal 

(c) Hexagonal (d) Body centred 


5. If many layers of two dimensional АВАВ hexagonal 
packings are stacked one over the other in ABAB three 
dimensional pattern, the crystal system formed is 

(a) fcc (b) hep 

(c) b.c. tetragonal (d) bee. 

6. In fcc system, if we divide a cube into eight equal 
sub-cubes, where is/are the octahedral void(s) located? 
(a) Atthe body centre 

(b) At the edge centres 

(c) Atthe centres of all eight sub-cubes 

(d) Atall edge centres and the body centre 


7. In fcc system, we divide a cube into eight equal 
sub-cubes. Where is/are the tetrahedral void(s) located? 
(a) At the body centre 

(b) At the edge centres 

(с) At the centresof,all eight sub-cubes 

(d) At all edge centres arid the body centre 


8. Ifatomsfrom oneset of alternate faces of fcc system 
are removed, the packing efficiency of the system will 
be 

(a) 68% (b) 74% (с) 55.596 (d) 72.2% 


9. Ifthe atom from the centre of a bcc system is 
missing, the packing efficiency of the system will be 

(а) 55.5% (b) 74% (с) 68% (d) 52.3696 

10. Whatis the number of atoms present in 200 g of an 
element having bcc structure with edge length 300 pm 
and density 7.0 р ст? 
(а) 2.12 x 1023 

(c) 2.12 x 104 


(b) 2.12 x 1022 

(d) 2.12 x 1025 

11. Which of the following is not correct for Schottky 

defect in crystalline NaCl? 

(a) Equal number of Na* and CI- move to interstitial 
sites. 

(b) 1 cm? of crystalline NaCl has 1022 NaCl units. 

(c) NaCl has 10° Schottky defects per cm?. 

(d) Per 10! ionic pairs there exists one Schottky defect 
in crystalline NaCl. 


12. Which of the following is the correct ratio of 
number of Fe?* ions to number of Fe?* ions in Feo. 930 
(Wustite)? 
(a) 86:7 (b) 7:86 (c) 73:20 (d) 79:14 

13. Crystals of KCI can be violet or lilac coloured due 
to 


"By R.C. Grover, having 45+ years of experience in teaching chemistry. 
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(a) Schottky defect 

(b) metal excess defect 

(c) metal deficiency defect 

(d) some impurity of violet colour. 


14. Conductivity of Si can be increased by 

(a) increasing temperature 

(b) doping with Ga 

(c) doping with Sb 

(d) all of these. 

15. Which of the following resembles copper in colour 
and conductivity? 

(a) TiO (Ы) CrO, (c) ReO; (d) Allofthese 


SOLUTIONS 


16. 'Camphor in nitrogen gas' is an example of 

(a) gas in gas solution 

(b) solid in gas solution 

(c) gas in solid solution 

(d) liquid in gas solution. 

17. What is the value of intercept constant if mole 
fraction of a gas in solution is plotted vs pressure of the 
gas above the solution? 

(a) Zero 

(b) 1 

(c) Molarity of solution 

(d) Experimental pressure 


18. Ata specific temperature (293 К) values of Henry’ 
law constant (Ку) are given along with gases for tl 
dissolution in water. Which of the following gi related to one another? 


be the most soluble in water at 5 kbar press 
(a) He, Ky = 144.97 kbar 
(b) Hz, Ky = 69.16 kbar 


(с) Oy, Ky = 34. 86 kbar e 
(d) №, Ky = 88.84 kbar 
19. Mole fraction of N; 
1 kbar pressure is 1.3 x 1i 
№ gas are present in 1 li 
(a) 0.123 (b) 0. (d) 0.722 

20. A solution cont 0.5 moles ofa non-electrolyte 
and non-volatile solute in one liter water is brought to 
-3 °C. What mass of water will change to ice? (Ку for 
water = 1.86 К kg mol”) 

(a) 960g (b) 690g (c) 600g (d) 186g 

21. When concentration of solution (g mL?) is 
plotted vs osmotic pressure (atm) at 300 K, the slope is 
4.5 x 102 atm mL р^!. What is the molar mass of solute? 
(а) 21x 10° g (b) 3.2 x 10° g 

(c) 4.5 x 10° g (d) 5.5 x 105g 


o 


at 293 K and 
any millimoles of 
n? 
0.611 
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22. 2.47 g of an element A, when dissolved in 50 g 
of benzene, lowered the freezing point of benzene to 
0.4 К. Kyfor benzene is 5.12 К kg mol-!. The value of x, 
for atomic weight of A being 79, is 

(a) 2 (b) 4 (c) 6 (d) 8 

23. Which of the following will have highest freezing 
point if one mole per litre solution of each is taken? 

(a) Urea (b) KCl (с) BaCl (d) KjFe(CN)s 
24. Osmotic pressure of urea solution at 10 ?C is 
500 mm. The solution is diluted with temperature raised 
to 25 *C till its osmotic pressure becomes 131.6 mm. 
The solution is diluted 


(a) 3times (b) 3.5 ti 

(c) 4 times (d) 3.8 ti 

25. What is the value of ‘i’ ae ipo. under ideal 
condition? 

(a) 1 (b) 2 (d) 4 

26. L8 gofa no; Solute was dissolved in 90 g 
of benzene (b. » Épt. = 278.62 К, Ky = 2.53 
К kg тої"! kg mol-!). If the solution boils 
at 354.1 hi е freezing point? 

(а) 27; (b) 277.0K 

(c), А (d) 2700 K 


il masses of non-electrolytes glucose, urea and 
se are dissolved in 100 mL of water separately at 
К. How are the osmotic pressures Pj, P; and P3 


(a) Р.> Р; > Ру (b) P3 >P; > Pz 

(c) P,» Р > P3 (d) P> P; > P3 

28. Which of the following solution is isotonic with 
0.06% (w/v) aqueous solution of urea? 

(a) 0.01 M glucose solution 

(b) 0.06 M glucose solution 

(c) 0.02 M glucose solution 

(d) 0.03 M glucose solution 


29. Which colligative property is used for finding out 
the molar mass of a polymer? 

(a) AT; (b) AT, (ст (d) RLVP 

30. Vapour pressures of pure A and B at 298 K are 
200 and 60 mmHg respectively. Vapour pressure of 
solution containing 30 g A and 20 g B at the same 
temperature is 90 mmHg. If the molar mass of A is 
120 g тої, the molar mass of B is 

(а) 15.6g mol! (b) 61.5 g mol! 

(с) 218gmol* (d) 82.1 g mol"! 
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ELECTROCHEMISTRY 


31. A new galvanic cell of ЕЁ° more than E° of 
Daniell cell is connected to the Daniell cell in a manner 
that the new cell gives electrons to cathode (copper half 
cell) of Daniell cell, how would the system work? 

(a) EMF of Daniell cell will increase. 

(b) EMF of Daniell cell will decrease. 

(c) Daniell cell will work as electrolytic cell where Zn 
will deposit on zinc plate while Cu will dissolve 
from copper plate. 

(d) The two cells will not interfere each other. 


32. Ag! «e —» Ag E°=+0.80V 
Fe?* + 2е- —> Fe; Е = -0.44 V 
What is the emf of Fe + 2Ag* —> Fe? + 2Ag ? 
(a) (2 х 0.80) -0.44 (b) 0.80 - (-0.44) 
(c) (2 x 0.80) - (-0.44) (d) 0.44 — (0.80 x 2) 
33. А galvanic cell has a capacity of doing 212.2714 kJ 
mol" of work. If n = 2 and F = 96487 C mol-!, the EMF 
of the cell is 
(a) 0.55V (b) LIOV (c) L65V (d) 220V 
34. A conductivity cell contains electrodes made up of 
(a) copper (b) graphite 
(c) platinised platinum (d) any of these. 
35. 4S cm? mol"! molar conductivity in terms of 
5 m? mol"! will be 
(a) 4x10? (b) 4x 104 (с) 4x 107* (d) 10-4 


36. Which of the following is a 2 ~ 2 electrolyte? 


(a) NaCl (b) 2 moles of KCI 
(c) Вас (d) MgSO, 
37. For a weak electrolyte which of tl ing 


38. In Down's cell molten rock salt is electrolysed by 
using CaCl, flux at about 600 - 700°C using graphite 
anode and steel cathode. Which of the following is 
collected at steel cathode? 


(a) Ca (b) Na (c) Hi (d) Allofthese 
39. If the pH of HCI in SHE decreases by one unit at 
298 K, which of the following is correct? 

(a) Potential decreases by 0.59 V. 

(b) Potential increases by 0.59 V. 
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(c) Potential decreases by 0.059 V. 

(d) Potential increases by 0.059 V. 

40. What is the pH of the half cell Pt, Hx /H* if 

Енн 7 -02 V 

(a) 1.19 (Ы) 229 (с) 3.39 (d) 449 

41. Observe the following cells and compare their emf 
Zn|Zn?* (1 M) || Cu?*(1 M) | Cu; Е, 
Zn|Zn2*(0.1 M) || Cu? (0.1 M) | Cu; Ey 
Zn|Zn?* (10 M) || Си2*(10 M)|Cu; Ез 

(a) Ej» Ej» Ez (b) Ej; E,» E 

(c) Ej» Ej» Ez (d) E; = E, = E 

42. What is the value of equilibrium constant for the 

following reaction? 


Xo) +2Y(hq) ==* Xaq) +20): E ce =0.059 V 


(a) 1x 10! (b) 1x 107 
(c) 2x10 (d) 3 x 10* 
43, Given: (i) E? э =% У 


@ EP st mV 
What is the E" for 
In?* +Cu?* — In" +Си* at 298 K ? 


(b) (x; + x3 - 2х3)/3 
(d) xy + xs- x2 


(а) xy + x3 - 2x 
(c) (ху + x3 + 23)/2 


conductivity, the plot is 

(a) straight line with +ve slope 
(b) straight line with -ve slope 
(c) hyperbola 


44. For a strong electrolyte JC is plotted vs A 


(d) convex parabola. e 

45. What is the approximate. hours for 
collecting 18 g of magnesium fr n MgCl, using 
a current of 10 amperes? 

(a) 2 (b) 4 (d) 8 
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8. (c): Alternate faces means two opposite faces. 
Number of atoms - 3 


For fcc, V2-a=4r = a- Nr 
Total volume, а? = 16V2-r* 
Velinine vecapied =з E т? 
эхїл? х1 
Packing fraction = E .596 


162 


Alternatively : 


For Z = 4, packin, =74% 
ForZ-3,p су = 9 55,5% 


9. (d): n 


m from the centre of bcc is removed. 
is simple cubic lattice with packing 


‘ubic system, Z = 1 
8r? (total volume) 
х LU] 

me occupies = улг 
1х = nr x100 


Packing efficiency — == 7 x100=52.36% 
8r 6 


10. (c) : Volume of unit cell = (300 pm)? 

= (300 x 10-19 ст)? = 27 x 1072* ст? 

mass 200 3 
== cm 

density 7 


Volume of 200 g element = 


27 x 1074 ст? 
20 s 


unit cell = 2 atoms (bcc) 
e ——x atoms 
27x107 

= 2.1164 x 1074 atoms 
Alternatively : 


" zxmass 
Density = 


a^ x number of atoms 
2x(200) 

(27 х10724)х(7) 

= 2.1164 х 10? atoms 


Number of atoms = 


11. (a) 
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12. (d): Let, the number of Fe?* ions Бе x. 
So, the number of Fe?* ions in Fegg30 will be 
(0.93 – x) 
Total charge of x Fe? ions and (0.93 — x)Fe?* ions will 
be equal to 2 to balance the charge of O-atom. 

(2x) + (0.93 - x) x 322 

2x + 2.79 - 3x = 2 

-x = -0.79 > х = 0.79 
$0, 0.93 - х = 0.93 - 0.79 = 0.14 
Ratio Fe?* : Fe?* = 79 : 14 
13. (b): Loss of CI- from lattice points and occupancy 
of these sites by electrons which diffuse into the crystal, 
are actually released by outer K-atoms. This electron- 
site is called as Farbenzenter or F-centres. 


14. (d): In case of semiconductors, the number of 
electrons that can jump to conduction band, increases 
by increasing temperature. Doping with an element of 
13" group of periodic table converts a semiconductor 
to p-type (a better conducting) semiconductor. Doping 
with an element of 15" group of periodic table сопу; 

à semiconductor to n-type (a better conducti 
semiconductor. 

15. (c) : Rhenium oxide ReO; is like 
in its conductivity and appearance. 
16. (b) 

17. (a) : According to Henry’ 
expression does not have int 
18. (c) :x Ky = Р 


At same pressure foi 


Lower the value of igher will be the mole fraction 
of gas in solution i.e., solubility. 


19. (4): Xw, = 


13x10? = 


= 13 x 1075 x 55.55 = 7.22 x 107* mole 
= 722 x 107! mmole = 0.722 mmole 
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1000K Wg 
WAMg 


20. (b): AT; = 


Any =з. =0.5 mole, Ky =1.86 К kg mol ! 


Wa = 9005186505310 g (liquid water) 


Mass of ice = 1000 g (water taken) — 310 g 


(water left as liquid) = 690 g 


21. (d): tanO=slope=* 2 45x10? 


Here, л = 4.5 x 10? atm 


79, 1000X512X247. 659 32 es х= 622328 
04х50 
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23. (a) : Higher the value of i, more is the value of AT} 
Here urea solution will have lowest value of AT; and 
hence highest value of freezing point. 


24. (c) : л= RT 
V 


Before dilution, 300 ЫН „уны 283 cli) 
760 V, 
After dilution, шышы Lm 0.0821 x 298 (ii) 
760 V, 
Dividing i by (4), 4... 590... BE we 
| V 131.6 283 
V; = AV, 
O 


| 
P-~H 
“он 
It has two replaceable Н. Hence, 1 mole of HPO; will 
give 2H* and НРО;2-. So, i = 3 
1000K ‘Wp 
AT; = WAMmg Е: 
Wa Мв 


25. (c) : Н;РО, is НО“ 


26. (b): 


АТ; = $23 x (354.1-353.3) =1.62 | 
Freezing point = (278. 62 — 1.62) К = 277 
Wg RT 
27. (d): UY => Пос 
Mg : Sucrose = 342, glucose = 180 
п : Sucrose = Рз, glucose — Pj, and 


Hence, Р, > Ру > Р. 4". 
28. (a) : Molarity of urea sol 


Two solutions are isotonic under same conditions if 
their molar concentrations are equal. 


29. (c) : Colligative property VET — 
olar mass 


A polymer has very high molar mass and hence AT; 
АТ, and Relative lowering of vapour pressure will be 
negligible and not possible to measure. Only л is the 
measurable colligative property which depends upon 
the flow of solvent through semipermeable membrane. 


@ 


CHEMISTRY TODAY | DECEMBER ‘18 


30 (c): My D ы ins 20, 
120 4 x 
l 
__ПА 4 «X 
XA T thy X80 +80 
4x 
gd lug puo ESSI, ч. 
x 80 x 4-80 x80 


РА Xa + РВ Хв = Pr 
X 


200 x 


200x + 4800 = 90x „7900 °_ 
200x - 90x = 720 0 
110x = 2400 


32», (B) E° рр : 0.80 V > -0.44 V 
Ag half cell is cathode and Fe half cell is anode. 


Р = E°c — E*4 = 0.80 V - (-0.44 V) 


33. (b): AG = -nFE 
AG -2122714k mol! 2122714] 
nF .2x96487C mol!  192974C ` 


| — 
p— 


34. (c) 


35. (c) : 45 ст? mol! - 48S 


-4x 107* S m? mol! 
36. (4): х - y type electrolyte means change of cation 
is +x and that of anion is –у. 
MgSO; is 2 - 2 electrolyte : Mg?*, SO4?- 


Quotable Quote 99 


Everybody is a genius .But if you judge a fish by 
its ability to climb a tree, it will live its whole 
life believing that it is stupid. 


Albert Einstein 
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A 
37. (b): a= 
(b): œ az 
A 
z Cx 2 2 
yoQ Me). CN ERE 
1-9 a4 A (52а) А.А. А) 
= AL[ ^-^ 
As as) aos 


38. (b): NaCl(molten) == Na* +СІ7 
At cathode, Ма? +67 —> Na 


CaCl; is used as flux to reduce the melting point of 
NaCl. 

39. (d) : Original (Н?) = 10°, i.e., 1 M 

Decrease in pH by 1 unit means new concentration 


is 10! M. 
Е= go 04599 tog ttt] =о+ 10610! = 0,059 V 
n 
40. (c) : B= E°- 9999 L iggti*]] 
a 
0.059 0.2 


-03-0- 


н=-02_ 339 
] (HP 


41. (d): For equal concentrations of Zn?* and Cu?* 
ions, n (charge) values being equal the emf will remain 
the same as is for the standard cell. 


42. (b): E” = 0059 tog c 
n 
0.059x2 
log K = -2-log10* = 102 
og k = logl0? = K = 10 & 
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+ 


Ef =x, 
In?» In 


аз. (a): 3—5. =; 
Е 
AG? = AG? + AG? 
-(пЕЕ°)у = ~(nFE®), - (nFE*)3 
2x, = Ej? + ху 


x,n-2 


E,° = 2x, -x 
In?* + Си?* —> Cut + In% 


gain of e” (cathode) 


loss of e^ (anode) 
Ег = Ес - Ед = ху - (2x2 - х3) = Х| 2x, 


44. (b): A, - A5 -AVC 

[Debye-Huckel-Onsager Equati 

Plot of A,, vs VC is straig Q -ve slope (-А) 
and A”, as intercept. 


45. (b): МЕ + 


Ag 
24 g Меп = 2F = 2 x 96500 C 
"O rge =(2x96500)x 55 
x96500 18 
=> t= х — seconds 
10 2 


_ 3474000 
(— (240 
_ 14475 
~ 3600 


seconds = 14475 seconds 


hr=4.02 hours 
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Chapterwise practice questions for CBSE Exams as per the latest pattern and marking scheme 
issued by CBSE for the academic session 2018-19. 
GENERAL INSTRUCTIONS 


(i) All questions are compulsory. 

(i) Section A: Оло. 1 to 5 are very short answer questions and carry 1 mark each. 

(li) Section B: Оло, 6 to 12 are short answer questions and carry 2 marks each. j 

(М Section C: Q.no. 13 to 24 are also short answer questions and carry 3 marks each. л 

(V) Section D: Оло. 25 to 27 are long answer questions and carry 5 marks each. А 

(vi) Thereis no overall choice. However an internal choice has been provided in two публ OFOne mark, two questions of two marks, four questions of three 
marks and all the three questions of five marks weightage. You have to attempt only One of the choices in such questions. 


(vii). Use log tables if necessary, use of calculators is not allowed, 


Time Allowed : 3 hours 


Biomolecules | Polymers | Chemistry in Everyday 


SECTION-A 


1. Based on molecular forces what гуе of polymer is 


neoprene? 
OR 

Name the polymer used im making non-stick 

kitchenwares. 


Name a drug that acts both as an antipyretic and 
analgesic. 


3. What is the basic structural difference between 
starch and cellulose? 
OR 
Name two disaccharides which are reducing sugar. 


4. Polypropylene contains a large number of chiral 
carbon atoms. Would you, therefore, expect 
samples of either isotactic, syndiotactic or atactic 
polypropylene to rotate the plane of plane polarised 
light? 


Ф 
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Maximum Marks : 70 


5. Cla: the following into bactericidal and 
bacteriostatic antibiotics : Tetracycline, penicillin. 


SECTION: 


6. The two strands in DNA are not identical but 
complimentary. Explain. 


7. Why is vitamin A essential to us? Give its important 
sources. 


8. Could a copolymer be formed by both addition 
and condensation polymerisation ? Explain with 
examples. 


9. What are biodegradable and non-biodegradable 
detergents ? Give one example of each. 
OR 
Why are cimetidine and ranitidine better antacids 
than sodium hydrogen carbonate or magnesium 
hydroxide or alui im hydroxide? 
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10. Identify the monomers in the following polymer 
structures. 


I Il 
(0 +C—(CH,)s—C— NH —(CH,),— NH3; 
МН Nv -NH—CH, 
(ii) 
wr 
NH Й 
п. 
12. 


Why do paracetamol preferred over aspirin ? 


For a sample of DNA from E. Coli, the ratio 

AT/CG is found to be 0.93. If the amount of adenine 

in its DNA sample is 465000 molecules, calculate 

the number of molecules of guanine in the sample. 
OR 

What are hypervitaminosis and avitaminosis? 


13. Answer the following questions : 

(i) Why should medicines not be taken without 
consulting a doctor? 
What is meant by ‘broad spectrum antibiotics’? 
What are the main constituents of dettol? 


Gi 


. A particular sample of polymer contains 200 
molecules with molecular mass 10°, 300 molecules 
with molecular mass 10* and 500 molecules with 
molecular mass 10°. Calculate the number average 
and mass (weight) average molecular mass of 
polymer. 

OR 
What are addition polymers? How are 
of addition polymers different from 
Give one example of each type. 


(i) Write the equilibrium r 
amphoteric behaviour 
(ii) Calculate the isoele 
pK of cation of 


alanine. Given 


16. hydrophobic parts in the 
following compo 
(а) CH3(CH3),9CHOSO3 Na* 

(b) CH4(CH),s —N' (CH3); Br" 
(c) CH3(CH;)j,COO(CH;CH;O),CH;CH;OH 

. What are nylons? How nylon-6, 6 is synthesized? 
Give its uses. 


OR 
Distinguish between addition polymers and 
condensation polymers. Classify the following into 
addition and condensation polymers : 
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(ii) PTFE 
(iv) Bakelite 


(i) Polythene 
(iii) Polybutadiene 


18. An optically active amino acid (A) can exist in three 


20. 


21. 


. Explain mutarotation. Give its mech: 


forms depending upon the pH of the medium. If the 
molecular formula of (A) is C4H;NO), write : 

(a) the structure of the compound in aqueous 
medium. What are such ions called? 

in which medium will the cationic form of 
compound (A) exist? 

in alkaline medium, towards which electrode, 
the compound (A) migrates in electric field ? 


(b) 


(ә 


case of D-glucose. 
OR 
How does DNA replicate? Des: 
of replication. How is the 
preservation of heredi 
sucralose over the 


What are the sans d 
sweetening agents? Dr: structure. 


(i) Whatat al sweetening agents? Give 
two 
(ii) Ni sweetening agent used in the 


of sweets for a diabetic patient. 
wis aspartame used in cold food and drinks 
OR 
ition one use of each of the following drugs. 


) Ranitidine (ii) Paracetamol 
(iii) Tincture of iodine 


22. Give the synthesis and uses of : 


) Polyethylene 
(iii) Polystyrene 


(ii) Polypropylene 


23, What are vitamins ? Classify them into water soluble 


24. (i 


and insoluble vitamins. 


Why vitamin C cannot be stored in our body? 

(ii) Name the deficiency diseases resulting from 
lack of vitamins A and E in the diet. 

(iii) Mention one important function of nucleic 

acids in our body. 


25.(i) Depict a free radical mode of addition 


me/Estore33 com 


polymerization of isoprene. 

(ii) Explain the differences between polyacrylates 
and polyesters. 

OR 

Answer the following : 

(i) How does the presence of double bonds in 
rubber molecules influence their structure and 
reactivity? 


[Downloaded from:- www.Estore33.com| 


(ii) Discuss the main purpose of vulcanisation of 


rubber. 

(iii) How is dacron obtained from ethylene glycol 
and terephthalic acid? 

(iv) How are polymers different — from 


macromolecules? Explain with example. 

(v) Which type of polymerisation gives a polymer 

containing carbon atoms only in the main 

chain? 

How does aspirin help in the prevention of 

heart attack? 

What type of detergents are used in hair 

conditioners ? 

(iii) Analysisof water in a place shows that the water 
contains magnesium chloride. The people in 
that place are advised to use detergents for 
washing clothes. Why? 

OR 


(i) List two major classes of anitibiotics with an 
example of each. 

What do you mean by antimicrobials? What 
are the sources of these drugs? 


26. (i) 


(i) 


Gi) 


27. (1) Give one test to distinguish between glucose 
and sucrose. Give the relevant equation also. 

What do you observe when you treat a solution 
of glucose with excess of phenylhydrazine’ 
Name the product. Give the balanced equati 


for the reaction. 


(ii) 


OR 
Answer the following : 


(i) Enumerate the reactions of gl hich 
cannot be explained by ope chain 
structures. 

(ii) (a) What type of bon in stabilising 
of a-helix structu; teins? 

(b) Differentiat lobular and fibrous 
proteins. 


r (have weakestintermolecular 


1. Neopreneiselas 
forces). 


OR 
Teflon (Polytetrafluoroethene) 


2. Aspirin (2-acetoxy benzoic acid) and paracetamol. 


3. Starch is a polymer of o-D-glucose. It consists 
of a linear polymer of o-glucose (called. amylose) 
and a branched-chain polymer of c-glucose (called 
amylopectin). 
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Cellulose is a linear condensation polymer of 
D-D-glucose. 

OR 
(i) Maltose (ii) Lactose 


4. No, because net rotation is zero since equal 
amounts of (+) and (-) enantiomers are present. 


5. Penicillin (a narrow spectrum antibiotic) is 
bactericidal and tetracycline (a broad spectrum 
antibiotic) is bacteriostatic. 


6. According to Watson Crick model, the two 
strands in a DNA molecule are held together by 
hydrogen bonds between purine base 
and pyrimidine base of the other str 
Because of the difference in the si. 
the bases, adenine (A) always thymine (T), 


and guanine (G) always pai tosine (C) in a 
DNA molecule. Due to t -pairing principle, the 
sequence of bases on on of DNA automatically 


fixes the sequen: 50n the other strand. Thus, 
ntical but are complimentary 


the two strand: 

to each oth: 

7. Vitamin ential to us because its deficiency in 
the dit ardening of cornea, i.e., xerophthalmia 


an idness. Its important sources are carrots, 
h liver oil, eggs, butter etc. 


polymers can be formed both by addition 

condensation polymerisation, eg, styrene 
utadiene rubber, a copolymer is obtained by addition 
polymerisation while nylon-6,6 is obtained by 
condensation polymerisation. 


9. The detergents wl are not degraded by 
microorganisms present in the water bodies are 
called non-biodegradable detergents. Detergents 
having branching in their hydrocarbon chain 
are non-biodegradable, eg, sodium-4-(1, 3, 5, 
7-tetramethyloctyl) benzenesulphonate. 

The detergents which get degraded by microorganisms 
present in the water bodies are called biodegradable 
detergents. The detergents which have no or very little 
branching in their hydrocarbon chain are biodegradable 
detergents. Thus detergents based on linear alkyl chain 
are biodegradable, e.g., sodium lauryl sulphate. 

OR 


Excessive hydrogen carbonate can make the stomach 
alkaline and trigger the production of even more acid. 
Metal hydroxides being insoluble do not increase the 
pH but these can only cure the symptoms and not the 
cause, while cimetidine and ranitidine drugs prevent 
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the interaction of histamine with the receptors present 
on stomach wall which results in release of lesser 
amount of acid. 


10. (i) HOOC—(CH;),— COOH,H;N—(CH;),—NHs 


Sebacic acid Hexamethylene diamine 
HN, АК ^ NH; 
à) ^ YOY 
NON ad HS 
NH; Methanal 
Melamine 


11. Paracetamol is usually preferred over aspirin 
because aspirin gets hydrolysed to salicylic acid in the 
stomach. The salicylic acid, thus produced may cause 
ulcer in the stomach walls, from where bleeding may 
take place. On the other hand, paracetamol do not cause 
any harm to the stomach walls. 

AT AT. 

CG C«G 
AS Nadenine = 465000 
So, Numine = 465000 
and A + T = 465000 + 465000 = 930000 


12. Given, — 


or, 930000... 9; or, С+С= 1000000 
C+G 
But, С=С 
So, = 190900 оору 
OR 


Hypervitaminosis refers to a condition of high 
levels of vitamins which can lead to toxic sympt 
Avitaminosis is a kind of disease or illness е 
deficiency of more than one vitamins. 


13. (i) We should not take 
consulting doctor because we ai 
effects and reaction of a parti, 
single medicine could be 
take medicine without 
(ii) Theantibiotic fective against a wide range 
of Gram positive negative bacteria is known 
as broad spectrum antibiotic, e.g., chloramphenicol. 
(iii) Chloroxylenol and a-terpineol. 


Ê without 
of the side 


14, Number average molecular mass 
я. o M+ М+М; 


nN, +N) +N3 
200 10° +300 10* +500 «10° 
200+300 +500 
М, =53200 


© 
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Mass average molecular mass 
He NM; X M, +N,M, X M, +N,M, X M, 
d NM, * NM, € NM; 


_ 200x (10°? +300 x (10 + 500 (10°)? 
200 x 10? +300 x 10* + 500 x 10? 
M, =94552.63 


OR 
Polymers which are formed by the repeated addition 
reaction of unsaturated monomer molecules are called 
the addition polymers. 
The two types of addition polymers are: 
(i) Homopolymers : The addition р 
by the polymerisation of a single co: 
homopolymers, e.g., polyethene. 
nCH; —CH; жышт 
Ethene 
(ii) Copolymers : ‘the ai 
polymerisation from 


formed 
called 


s made by addition 
ferent compounds are 


known as со] 5, 4., Buna-S. 
H=CH, 
CH=CH, + — 
itadiene 
"s =CH—CH,— от 
Styrene butadiene rubber 
Me 
15. (i) Hj N- CH—COOH ==> pan 
Cation (1) 
Me Me 
+ | HO" | 
Нум — CH — СОО == H;N — CH—COO™ 
Dipolar ion (II) ы Anion (III) 
(ii) pH at isoelectric point (IP) 
Ka + рКа 23497 _ 
- 5 — mm 


The isoelectric point (IP) is the pH at which the amino 
acid exists only as a dipolar ion (Zwitter ion) with zero 


net charge. 

16. 

Com- Hydrophilic part Hydrophobic part 

pound 

(а) [OSO5Na* CH;-(CHj);j-CH; 

()  |N'(CHjBr CH;-(CHj).- 

() — |C00—(CH;—CH;O), |CH;(CH;)16- 
CH;—CH;,—OH 


[Downloaded from:- www.Estore33.com| 


17. Nylons are synthetic polymers which contain 
polyamide groups (T which are repeated 


after a definite interval. 

Examples : Nylon-6, 6, Nylon-6 and Nylon-6, 10 
Synthesis of Nylon-6, 6 : It is produced by the 
condensation of adipic acid and hexamethylenediamine 
molecules. 


Н N-(CHj),—NHi | 
Adipic acid l Hexamethylenediamine 
о 


І Il 
C—(CH;), —C—NH —(CH;), —NH- + nH,0 
Nylon-6, 6 n 
Uses : (i) In making sheets and fibres. 
(ii) Its fibres are used in parachute fabric, cords, ropes, 
garments, carpets etc. 
OR 
Addition polymers : These polymers are formed by the 
repeated addition of a large number of same or different 
monomers possessing double or triple bond. 
Condensation polymers : The polymers formed by the 
condensation of two or more bifunctional monomers 
are called condensation polymers. 
(i) Polythene – addition polymer 
(ii) PTFE ~ addition polymer 
(iii) Polybutadiene — addition polymer 
(iv) Bakelite — condensation polymer 
18. An optically active amino acid with m 
formula C;H7NO) is alanine, i.e., 
H,N—CH—COOH 


CH; 

Depending upon the pH of the 

exist in the following three for; 
+ 

H,N—CH—COOH SES 


CH; 
Cationic form (11) 


HNO 
CH; 


Anionic form (111) 
(a) In aqueous medium, alanine exists as zwitter ion (I). 
(b) In acidic medium, it will exist in cationic form (II). 
(c) In basic medium, it will exist in anionic form (III) 
thus, will migrate towards anode. 
19. The spontaneous change in the specific rotation 
of an optically active compound with time is called 
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mutarotation. The accepted mechanism of mutarotation 
of D-glucose involves a simultaneous attack by an acid 
and a base (water is an amphoteric solvent) to yield the 
open chain aldehyde form, which then recloses to give 
the other form. 


H 
-D-glucose 
CH,OH 4- 


o 
= 
ч 
= 


H он 
D-glucose 
(open chain fo 


он 
eo H он 


a-D-glucose 


OR 

process by which a single DNA 
two identical copies of itself, during 
uring this process, the two strands of the 
first separate and each separated strand 
ves as a template for the synthesis of new strand. 
specificity of base - pair the sequence in the two 
strands is complementary of each other. 

n other words, replication leads to the production of 
two identical copies of DNA from a single parent DNA 
and a copy of each then passes on to the new cells 
resulting from cell division. In this way the hereditary 
effects are transmitted from one cell to another. 


NOVEMBER 2018 

2-i- SINTERING 
4-h- HYPERON 
6-c- TUNNELING 
8- PROCION 
10-t- SIDEROPHORE 


1-d- ISODESMIC 


3-e- AUTACOID 
5-a- HIRUDIN 

-b- POURBAIX 
9-g- UMPOLUNG 
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20. Sucralose is derived from sucrose and is nearly 600 
times sweeter than sugar. It was discovered in 1976 and 
got approved as artificial sweetner by FDA in 1998. It is 
a very effective sweetner having following advantages : 
(1) Itis very stable even at high temperature, therefore 
its sweetness is maintained in food even after using 
high temperature food processing. 

(2) It does not have any calorific value and does not 
promote tooth decay. 

(3) The average daily intake of sucralose is 2.3 mg/ 
kg of body weight, which is a very low amount in 
comparision to acceptable daily intake of 15 mg/kg 
sucralose. 


H 6, 
ci њон 


HO 
P сно 
21. (i) The chemicals that give sweetness to the 
food but do not add any calorie to our body are called 
artificial sweetening agents. e.g., saccharine, aspartame. 
(ii) Any artificial sweetening agent like aspartame, 
alitame, etc., can be added to the food consumed by 
diabetic patient. 

(iii) Aspartame is decomposed at cooking temperature, 
hence its use is limited to cold food and cold dri 
only. 


OR 
(i) Ranitidine is used as an antacid. 
(ii) Paracetamol is used to bring dowi оду 
temperature during high fever. 


(iii) Tincture of iodine is used as 
2-3% solution of iodine in alcol 


It is used in making carry bags, milk cartons, toys and 
electrical insulation. 

(ii) Polypropylene: When propylene is passed through 
n-hexane containing Ziegler-Natta catalyst (mixture 
of TiCl, and triethyl aluminium), polypropylene is 


formed. 
лее, [E c l 
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Itis used in making gramophone records and ropes and 

in packing of textile materials. 

(Hi) Polystyrene : When styrene is polymerized in 

presence of benzoyl peroxide, polystyrene is formed. 
CH=CH, CH—CH,, 


(CgHsCO),0 
n ==: 


Styrene 


It is used in making combs, ceiling tiles, TV cabinets, 
toys etc. 


23. Vitamins are the 0: the 


Polystyrene n 


proteins, carbohydrates, lipids etc.) required 


in small amount to maintain noi and growth 
an beings and 


as well as metabolic proce: i 
animal organisms. 
Vitamins are classified into ing two classes : 


(a) Water solul itamin B-complex i.e., 
vitamin C are water soluble 


5% Nu 
Water ins must be supplied regularly in 


diet ey are regularly excreted in urine and 
ca огей (except vitamin В) in our body. 
т insoluble vitamins: Vitamins A, D, E and K 
ater insoluble vitamins. 
ese are soluble in fat. They are stored in liver and 
adipose tissues. 


Bj, By, Bs, 
vitamins. 


24. (i) Vitamin C is soluble in water and regularly 

excreted in urine and hence cannot be stored in body. 

(ii) Vitamin A : Night blindness and xerophthalmia 
Vitamin E : Muscular weakness and sterility 

(iii) DNA is reserve of genetic information and 

responsible for heredity transmission. 

25. (i) Isoprene is CH; = C—CH = 

Hs 
is the free radical initiator, the free radical addition 
polymerization of isoprene can be described as follows : 


CH. If È 


£7 ‹ 
Re НМ —cH=cH, E r'on iO boton, 
CH; 


CH; 
SR Gp aa 
CH; 
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1, 4-polymerization of isoprene : (iii) By condensation polymerisation. 
R—CH,—C=CH—CH) + (n - 1) CH;2C—CH-CH; nHOOCO)- COOH + nHO- CH;- CH; —OH 
| | Terephthalic acid Ethylene glycol 
CH, 


EN 
4€-(O- C- oct; cH;0 


Dacron 


R 5 
т " i 
—— (iv) A polymer always consists of large number of 
repeating structural units but a macromolecule may 
Сн, or may not consist of repeating structural units e.g., 
М, 


proteins and nucleic acids should be regarded as 


R macromolecules but not polymer since their molecule 
trans-1,4-polyisoprene do not contain repeating structur: whereas 
1:2 pel ymetestion оборила! cellulose is a polymer because it co -glucose 
as repeating units. 
CH; CH; : = 

ЇЇ І (v) Addition polymerisation s a polymer 

lid T containing carbon atoms oj ain chain. 
R—'CH,—C’ + (п—1)СН;=С —9 26. (i) Aspirin inhibit: mation of chemicals 
ee n called prostaglan, locking an essential enzyme 
* 5 cu, CH; needed for th luction. Among the many 
LN [] properties indins one is their ability to 


ls to stick together to form clots. 
formation of prostaglandins, aspirin 
likelihood of blood clot forming in the 


(ii) ts, the heart attacks and strokes are less likely. 
Characteristics Polyester Polyacryl: Hair consists of about 97% of a protein called 
Monomers Both the monomers | Only one ratin. The surface of keratin contains negatively 
are bifunctional | mon charged amino acids. Hair conditioners, therefore, 
- One monomer|ui usually contain cationic detergents which do not wash 
molecule соліаіпз [ез out completely because their hydrophilic ends strongly 
two -OH groups bond to keratin, making the hair feel heavy. This is how 
whereas: ‘the Ф they provide conditioning. Commonly used, cationic 
normes detergents in hair conditioners are cetrimonium 
chloride (hexadecyltrimethylammonium chloride). It is 
used at level between 196 and 596. Distearyldimonium 
chloride is also used in hair conditioners. 
Mode of Addition (iii) Magnesium chloride or Mg?* ions cause hardness 
polymerization (chain growth) | іп water. Therefore, ordinary soap, e.g,Ci;H34COONa 
polymerization polymerization] forms a scum. As synthetic detergents do not cause any 


OR scum formation, they are suitable for washing clothes. 


(i) Presence of double bond makes rubber reactive. os 


This helps in vulcanisation of rubber. Due to the (i) (a) Broad spectrum antibiotics : Effective against 
presence of double bonds, rubber exists in cis several different types of harmful microorganism. 
conformation which results in poor packing of Example : chloramphenicol and tetracycline. 


molecules. (b) Narrow spectrum antibiotics : Effective against a 

(ii) Vulcanisation of rubber is done in order to harden _ particular or limited number ofharmful microorganism. 
the natural rubber and increase its strength. Example : Penicillin. 
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(ii) The drugs which are used to fight infectious 
diseases are known as antimicrobials. These are 
classified into following four groups: 

L  Antibacterials П. Antivirals 

Ш. Antifungals IV. Antiprotozoals 

Sources of Antimicrobials: 

(a) Plants: Some of the plants are the good source to 
produce such drugs. Many antiinfective agents like 
quinine, emetine and berberine are derived from the 
plants. 

(b) Moulds and Fungi 

(c) Bacteria 

(d) Semisynthetic or synthetic chemicals. 


27. (i) When glucose is treated with Fehling solution, 
it gives red ppt. of CujO. 
CHO 
(СНОН), + 2Cu?* + ЗОН —> 
Eee 


Fehling solution 


CHOH 


Glucose 


coo 


(СНОН), + CujO + 3H,0 


Red ppt. 
CHOH 


Gluconic acid 
Sucrose does not reduce Fehling solution. 


(ii) When glucose is treated with 


excess 


phenylhydrazine, glucosazone is formed. 
CHi D 'N.NHC4Hs 
UHOH Phenylhydrazine Warm 


(98985 


CHOH 
CgHsNH.NH3 


T 1=N.NHCgH. CHOH 


b ent 
(CHO, hydrazone 
вон CH=N.NHC6H5 
Hy NANHOgHs Lum ds 
аон), 
— 


Glucosazone 
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OR 
(i) The following reactions of D-glucose cannot be 
explained on the basis of its open chain structure : 
(a) D-Glucose does not react with sodium bisulphite 
(NaHSO,). 
(b) It does not give 2, 4-DNP test and Schiff’s test. 
(c) The pentaacetate of D-glucose does not react with 
hydroxylamine. 
(d) D-Glucoseshowsthe phenomenon of mutarotation, 
ie., when its aqueous solution is kept for sometime its 
optical activity changes. 
(e) On reaction with 1 mole of methanol, it yields two 


(ii) (a) Hydrogen bonding 
(b) Characteristic differences 
fibrous proteins can be given 


Fibrous proteins 


These are lincar 
condensation polymer. 


re soluble in|These are insoluble in 
mineral acids|water but soluble in 
Ч bases. ind bases. 


strong aci 


These proteins have|These are linear 
three dimensional | polymers held 
folded structure. These | together by 
are stabilised by internal | intermolecular 
hydrogen bonding, e.g. | hydrogen bonds. 
egg albumin, enzymes. | e.g., hair, silk. 
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ass XII 


MONTHLY 
TUNE UP! 


PRACTICE PROBLEMS 


hese practice problems enable you to self analyse your extent of 
understanding of specified chapters. Give yourself four marks for correct 
answer and deduct one mark for wrong answer. Performance analysis table 
given at the end will help you to check your readiness. 


* Haloalkanes and Haloarenes 


* Alcohols, Phenols and Ethers 


Total Marks : 120 Time Taken : 60 Min. 


NEET / AIIMS 


(b) CH,CHCI 
Only One Option Correct Type | 


MH 
1. Arrange the following compounds in the decreasing 
order of their reactivity towards S42 reaction : 


(c) (C 'OH)CH; 
(d) f 
Š үз 5. е correct reactivity order for E2 reaction 
(i) [Yona 1 
(ii) ( У--а 1—CH;CI e 


oholic KOH. 
(iii) CH; — CH—CH;CI 
(iv) CHyCH;CH;CI 
(a) iv» iii» ii 


(b) ii» i» ii 


(c) i» ii» iv > iii (d) iii» ii 


(iii) 


2. When an aromatic compo) [ molecular NM: Е" 
М s е " (a) i» ii» iii (b) ii» ii» i 
formula, СН; Вг, was nitr: ree isomers (B As iili (шош 
cor ^ 1 " c) i» iii» ii iii >i >ii 
of formula, CeH3Br3 obtained. The * 
original compound is, 6. In the reaction, 


m-dibromobenzene 
d) both (a) and (c). 


ing compounds on reaction 


(а) o-dibromoben: 
(c) p-dibromobénzs 
3. Which of the 
with CH,MgBr will give a tertiary alcohol? 
(а) C4HCHO (b) C;H,COOCH; 


H‘/H,O ALO; 


CH,COOH. 


Phenol OSH, A 
Gi) C "C 


the end product C is 
(a) salicylaldehyde 
(c) phenyl acetate 


>C 


(b) salicylic acid 
(d) aspirin. 


Identify A and B in the following reaction : 


P 2001 ZH34CH — CHCI C; HA Z4HsON. 
(с) C,H;COOH (d) € нон pi HCH; A C;H.OH (CH,),CBr C;H4ONa. B 
о ч on? 
(Major) (Major) 


4. An alcohol of molecular formula, СНОН on 
dehydration gives an alkene, which on oxidation 
yields a mixture of ketone and an acid. The alcohol is 
(a) CH,;CH,CH(OH)CH,CH; 
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(a) Ais (CH3),C—CH, and B is (CH3),COC;H;. 
(b) A is (CH3);COC,Hs and B is (CH3),C=CH). 
(c) Both A and B are (CH;),C=CH). 
(d) Both A and B are (CH;);COC,H. 
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мок? 


х 
в. CH,—CH— восн, (Major) 
Y 
CH; CH; ESCOK (Major) 
X and Y are respectively 
сн, „СНз — (CH3)CH\ m 
(a) с=с and с=с 
CH,^ NCH; CH,” NH 
(CHCH, „H сну „с; 
(b) С=С and = 
с^ н  CH,/ “с; 
CH, (ОН Сну _ „ОН; 
(с) =Ç nd = 
СН; NCH; C:H;/ “ен; 
" HL Cis CH CHS 
H^ NCH; CH;% NCH; 


9. Correct order of the reactivity of the given 
alcohols towards the substitution reaction with 
(NaBr + H,SO,) is 


(i) (Oy cron 
(ii) єн,-(Сў-—сн.он 
(iii) ол-(Су-сн.он 


(iv) MeN CHOH 


(a) i>ii> iii» iv (b) iv» ii» i» iii 
(c) iii>i>ii>iv (d) iv > iii > ii, 
10. The most volatile compound is i 
OH Ф 
„© 
NO; 


NO; 

NO; 

11. Wurtz reaction of methyl iodide yields an organic 
compound X. Which one of the following reactions 
also yields X? 

(а) C;H,CI + Mg ether, 
(b) C;HsCI + LiAIH, —> 
(с) C;HsCI + С,Н;ОМа —> 


(d): CHCI, Erme, s 
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12. In the following reaction, 5 
C;HsMgBr + HjC — CH, 22-5 А 
NA 
о 
Wis 
(а) C,H;CH,CHO (b) C;H;CH,OH 
(с) СН;СН,СН,ОН (d) C;H;CHO 
Assertion & Reason Type 


Directions : In the following questions, a statement of assertion 

is followed by a statement of reason. Mark the correct choice as : 

(a) If both assertion and reason are true and reason is the 
correct explanation of assertion. 

(b) If both assertion and reason are true but rt 
correct explanation of assertion. 

(c) If assertion is true but reason is false. 

(d) If both assertion and reason аге f; 

13. Assertion : Phenols rea 
sodium to form sodiu: 
Reason : Phenols are 


is not the 


tive metals like 
le and H;. 
icids than alcohols. 
be prepared by treating 
ith Nal in acetone. 
r are soluble in acetone while 


Nal is not. 
15. In CH;CH;OH, the hydroxy group is 
CR uted on treatment with Nal/acetone but 


ime is substituted, if Nal is used with H5SO;. 
—OH is a poor leaving group in 


H5S0,. 


son : 
SN al/acetone while а good leaving group in Nal/ 


JEE MAIN / ADVANCED 
Only One Option Correct Type 


16. When HI is added in excess to the unsymmetrical 


ether 
Ph—O—CH;—CH; 


NO; 
it results in 
(a) PhCH;OH (b) РЫ 


(с) HOCH;CH;PhNO, (d) ICH;CH;PhNO; 


17. Identify the major product in the given reaction, 
CH; 


Ga нь Product 


CH; 
Тө 
р 


CH; 


D 
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CH; 


D 
(с) Cr (d) I 
I 
ale. KOH CRCOH 
^ 


16 (CH; C CI -SEFOH ‚у Sy 


The product ‘Y’ is 
(а) CH; — CH—CH;OH 


‘A’ and ‘B’ respectively are 


oO -OÔ 


More than 
20. ‘The possible 


Correct Type 
f the alcohol is 


ROH(alcohol) — ci 
CH,OH 
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21. A new carbon-carbon bond formation is possible in 
which of the following reactions? 
(a) CH + СНуСІ-А 
(b) CH,CH,Br + CH.CH;NH; —> 
(c) CH,CH,Br + NaOCH; —> 
(d) CH3CH,Br + KCN(qic) —> 
22. Which of the following halides gives white ppt. on 
treatment with AgNO; in the cold? 
(a) CH; —CH GACH, 


cl 
(b) CH; C—CH;—CH; 


] 
© Dona ol 


23. Which of the following con: tute rearrangement? 
OH 


' CH; HC 
HCN, Ну, 


Numerical Value Type 


24. Calculate total number of alpha hydrogens present 
in alkene formed when 2,3-dimethyl butanol react 
with concentrated H;SO;/A. 


25. In how many pairs, the second compound reacts 
faster than the first in Sy1 reaction with OH? 


ca 
(i) EV AP (ii) CH4I, CHBr 
(iii) (CH) CBr, (CH4),CHBr 
(iv) CH5Cl, (CH3),CHCI 
(v) (CHj);CHBr, CHCH;Br 
26. How many of the following compounds have lower 
pK, value than phenol? 


OH OH OH OH 
NH, Cl 


CHEMISTRY TODAY | DECEMBER "18 Ф 


[Downloaded from:- www.Estore33.com| 


httpsz/t.me/TheHindu Zone Official 


Matrix Match Type 
29. Match the column I with column II and choose the 
Q^ "$7 © єнсн;он correct answer using the codes given below : 
Column I Column II 
OCH; ae 
conpeahanaton Type (A) Cr (p) White turbidity 
PERET аир . with HCI/ZnCl; 
icinal diol on periodic acid oxidation gives a mixture (B) CH,CH,OH (Q Violet colour with 
of two carbonyl compounds which may be same or 
i FeCl, 
шаги с) CH, —CH —OH Col hi 
PES Е, an eae a 
[у и NOH Z dd Ph 207 
OH OH сњ 
-H,0 -н0 А 
(D) нн (=н gives 
‘low ppt. 
\ \ cH yellow рр 
C=0 С=О з 
d са Codes : 
If diol is not vicinal then it is not oxidised by HIO,. A 
Cyclic diol on oxidation gives dicarbonyl compounds. (а) pq 
By knowing the structures of carbonyl compounds (b par 
formed we can get the structures of diols also. (с) q 


27. 2 moles of cyclopentanone is obtained оп HIO, 


oxidation of mical conversions in column I with 
riate reagents in column II and choose 
(a) ro "Dd E. 'ect answer using the codes given below : 
olumn І Column II 
e »-d—»- (р) (i) Hg(OAc), 
^ (ii) NaBH, 


(В) Y-ONa—+—-OEFt (q) NaOEt 


н 
Qo oQ >O on. 


& ^ oQ оша, 


(ii) H;O;/NaOH 


"DK 


28. Which one of the following will 
periodic acid? 


@ сн,—єн—н; En —©-сн, Codes: ӨН 

он CH, OH OH OH is x m € 30) 

а) q r Р 5 

он н (b) p q r s 

© () q г s P 
OH н (d) p q s r ФФ 


Keys are published in this issue. Search now! © 


CHECK YOUR PERFORMANCE / 


If your score is 

[>80% JJ Your preparation is going good, keep it up to get high score. 
[60-80% J Need more practice, try hard to score more next time. 
[<60% J Stress more on concepts and revise thoroughly. 


No. of questions attempted 


No. of questions correct 


Marks scored in percentage 
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PROBLEM 
SET 65 


hemistry Musing was started from August '13 issue of Chemistry Today. The aim of Chemistry Musing is to augment the 
chances of bright students preparing for JEE (Main and Advanced) / NEET / AIIMS / JIPMER with additional study material. 
In every issue of Chemistry Today, 10 challenging problems are proposed in various topics of JEE (Main and Advanced) / 
NEET. The detailed solutions of these problems will be published in next issue of Chemistry Today. 
The readers who have solved five or more problems may send their solutions. The names of those who send atleast five correct 
solutions will be published in the next issue. We hope that our readers will enrich their problem solving skills through "Chemistry 


Musing" and stand in better stead while facing the competitive exams. 


JEE MAIN/NEET 


The products of the given reactions is/are 


П. SnCl; + NaOH —o Y + NaCl 


NaOH (excess) 
Me 
но? ню, Z* Hy 
——>A + B— +> Products Ш. SnCl, + AuCl, —> SnCl, 
он ©но IV. SnCl; + HCl + 1, —> 
CH; (a) X shows white turbidi basic. 
(a) CH,CH,COOH (b) HCHO. (b) Yis white precipi Z is soluble in water. 
(с) HCOOH (d) both (a) and (b). (c) Pisa non ae al. Q is an acid. 
2. Regarding the complex [Pt(Gly),Cl;], which of the 
following statements is false? 6. An orgaliic co - СНО was burnt with 
(a) For this complex, a total six isomers are possible. twice the amount of oxygen needed for complete 
(b) It can exhibit geometrical isomerism. combustion to CO, and H;O. The hot gases when 
(c) It can have optical isomers. as 00°С and 1 atm pressure, measured 2.24 L, 
(d) It can exhibit linkage isomerism. ie Water collected during cooling weighed 0.9 в 
-X А vapour pressure of рше water at 20°С is 
3. Calculate the value of [OH ] in a solution „у mm of Hg and is lowered by 0.104 mm when 
by dissolving 0.005 moles each of ammonia 50 g of organic compoundiis dissolved in 1 kg of water. 
pyridine in enough water to make 200 с The molecular formula of the organic compound is 
solution. (a) С;Н О; (b) СН 005 
(Given: Кыҳуцон) = 18 х 10 and K (c) СНО, (d) СНО, 
Кисунум) = 1.52 x 10°) COMPREHENSION 
(a) 67x 10M b) 5 "M ConcH,SO " 
(c) 332x 10? M ( M ACC Hi 0) —— (Cu Ha) — CC His Br) 
Optically active (No stereo- (Resolvable) 
4, The correct increasing аѕіс strength of the Na Moneda a 
labelled N in the give ind is Ha, 
M (evolves Н, gas) S, 
ae F DAlsomer of C) 
I tv, (GHO) + — (CHO) 
A N d 
rms [у NaOH/I, anhy. AIC, (Сене) 
(а) 1<П<Ш<1У (b) 1<П<1У<Ш (Gives yellow ppt.) 
(c) I< HI «IV «II (d) IV «III c II «I 7. Compound (С) is Hic 
5. Identify the incorrect statement for the following Br, * CH; 
reactions : (a) (b) ‘CH; 


І. SnCl, + H,O—> X « HCl 
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HC о 
l + 
© BCH; (а o~ (4) (Qoo — C—ONa + CHI, 
iy ПК) М us 
8. Compound (A) 2+» (py МО (s + (ту NTEGER VALUE 
Acetone (ay) Yellow ppt. 


9. A mixture of Fe,O; and Al is used in solid fuel 
rocket. ‘The fuel value per mL of mixture will be 
(Given: AH, o. — -399.0 kcal; AHy, о,= -199.0 kcal; 


Compounds (S) and (Т) respectively are 
o 


Í э» 
(a) О-о densities of FejO, and Al аге 5.2 g/mL and 
CH, 9 2.7 g/mL respectively.) 
(b) C—ONa + CL ПА 10. Electrolysis of aqueous sodium chlori ) forms 


three products A, B and C of whi 


єн; gases. В cannot react with A bi сас! with 
cH, O A in cold condition to giv, and in hot 
[NEN condition to give X an ifference in the 
©) G= ОМА oxidation states of ele C in Y and Zis 


ФФ 


1969 Distinguished Research Scentist in the recombined Division of 
Physics, at the National Research Council of Canada 

1973-1980 Chancellor of Carleton University (Ottawa, Ontario, Canada) 
1981 Founding member of the World Cultural Council. 

1992 Swom into the Queen's Privy Council for Canada 

Herzberg authored some classic works in the field of spectroscopy, 
induding Atomic Spectra and Atomic Structure and the encyclopaedic four 
volume work: Molecular Spectra and Molecular Structure, which is often. 
called the spectroscopist's bible. 


shortly after his fathers = Herzberg's most significant award was the 1971 Nobel Prize in Chemistry, 
which he was awarded “for his contributions to the knowledge of 
electronic structure and geometry of molecules, particularly free 
completed his Dr-Ing. degree under radicals”. During the presentation speech, it was noted that at the time 
Hans Rau in 1928, He did Post-doctoral work (1928-30) at the University of of the award, Herzberg was “generally considered to be the world's 
Göttingen and Bristol University under James Franck, Max Born, John Lennard- foremost molecular spectroscopist.” 
Jones, Herzberg was honoured with memberships or fellowships by a very 
РЧА lg nrbe dz dés пойн may ai апау 
* — 1936-45 Professor of Physics, University of Saskatchewan * Тһе NSERC Gerhard Herzberg Canada Gold Medal for Science and 
* 1939 Fellow of the Royal Society of Canada Engineering, Canada's highest research award, was named in his honour 
* — 1945-48 Professor of spectroscopy, Yerkes Observatory, University of in 2000. 
Chicago (Chicago, United States) 
* — 1948 Director of the Division of Pure Physics, National Research Council of 
Canada 
1951 Fellow of the Royal Society of London 


The Herzberg Institute of Astrophysics is named for him. 

In 1964 he was awarded the Frederic Ives Medal by the OSA. 
Faraday medal in 1970. 

1971 Royal Medal from Royal Sodety of London 
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JEE ман au: 


Exam Dates : Between 6°" to 20" January and between 6" to 20" April 2019 


1. A first order reaction, 2A(j —> Big) + Cig follows 
the path shown in the diagram : 


Cone. —> 


15 minutes 
‘Time (min.) —> 


After 50 minutes what will be the percentage of 
A left? 
(a) 10 


(b) 20 (c) 30 (d) 50 

2. A student was given 2 mL of solutions A and B 
separately. She added aqueous solution of NaHCO; 
in both the solutions and then she treated both 
solutions with neutral ferric chloride solution. 
Observations are recorded in the given table. 


Solutions| NaHCO; test FeCl; test — | 
A No reaction Violet colouration 
B Brisk effervescence | Red odlouration 4| 


Solutions A and B are respectively 
(a) acetic acid and phenol 
(b) phenol and oxalic acid 
(c) formic acid and phenol 
(d) phenol and acetic acids, 

3. An ester (I) with molecular formula СУН О was 
treated with excess. of CH,MgBr and the complex 
so formed was treated with H,SO, to give an olefin (II). 
Ozonolysis of (I) gave a ketone with molecular 
formula C4HgO and formaldehyde which shows 
positive iodoform test. The structure of (I) is 
(a) CsH;COOC;H; (Ы) C;H.COOCHs 
(c) H4XCOCH;COC,Hs 
(d) p-CH,0—C,H,—COCH; 

4. A gaseous system is initially characterised by 500 mL 
volume and 1 atm pressure at 298 K. This system is 
allowed to do work 
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(i) in isobaric conditions it expands to 800 mL 
resulting a decrease in pressure and temperature 
to 0.6 atm and 273 K respectively. 

(ii) in adiabatic conditions it is allowed to expand 
upto 800 mL and results a decréase in pressure 
and temperature to 0.6¢atm and 273 К 
respectively. 

If Gibbs energy change in (i) is AG, and in (ii) is 


AG, then what will bélthe itio of 262 + 
'b 

(a) 0 4 (b) 1 

(c) between 0-1 (d) >1 


Which/ of the following reactions does not take 


placet. 
Br 
осн, EN , 


© CH; Tig, NH; 


(b) (CH3),CCI + ад. KOH — 
(с) (СН); СС! + ale. KOH —> 


cl 
300°C 
(d) С + NaOH ушш? 


Following statements regarding the periodic 

trends of chemical reactivity of alkali metals and 

the halogens are given. Which of the following 
statements is correct? 

(a) Chemical reactivity increases with increase in 
atomic number down the group in both the 
alkali metals and halogens. 

(b) In alkali metals the reactivity increases but in 
the halogens it decreases with increase in atomic 
number down the group. 

(c) The reactivity decreases in the alkali metals but 
increases in the halogens with increase in atomic 
number. 

(d) In both the alkali metals and the halogens, the 
chemical reactivity decreases with increase in 
atomic number down the group. 
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7. The equilibrium concentration of the reactants and 
products for the given equilibrium in a two litre 


container are shown below. 
PCly + Cl = РС) 
2M 1M 4M 


If 2 moles of Cl; are added in the container, then the 
new equilibrium concentration of PCI;, will be 
(a) 1M (b L5M (c) 4M (d) 45M 

8. An organic compound A(C;H;;) on reaction with 
ozone followed by Zn gave one mole each of (CHO); 
and CH4COCH;CH;COCH,;. The structure of A is 
(a) CH; 6— CH; CH, 6—CHs 


CH; CH; 


(b) cu )-сн, 
(9 сњ-( Von, 
(d) ci cH, 


9. Equimolal solutions of A and B show depression 
in freezing point in the ratio 2 : 1. A remains in its 
normal state in solution. B will be in solution. 
(a) normal (b) dissociated 
(b) associated (d) hydrolysed 


10. Two liquids A and B are made up of same atoms. 


(o8 NaHCO; 
Both A and B are diamagnetic. A turns blue “Я с) Ca(HCO4); 


to red and also gives blue colour with acidi 
and starch solution when added to it bu 
give both of these reactions. A and B ai у 


(а) H30, H,0, (b) H,0,, Hy 
(c) H350; Н,50, 


11. Identify Z in the reaction gi 


NH; 
Сн, 
à ма 
HCL cH, Ње, cn, 
(a) (b) 
CH; CH; 
OCH; OCH, 
HO OH 
(c) (d) 
OH 
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12. One mole each of HPO , НРО; and H;PO, will 
neutralise x mol of NaOH, y mol of Ca(OH), and 
z mol of АКОН); (assuming all as strong 
electrolytes) respectively. x, y and z are in the ratio of 
(a) 3:1.5:1 (b) 1:2:3 
(c) 3:2:1 (d) 1:1:1 

13. The volume of 0.05 M KMnO; solution required to 
oxidize completely 2.70 g of oxalic acid (НСО) 
in acidic medium will be 


(а) 120 ст? (b) 240 ст? 
(c) 360 ст? (d) 480 ст? 
14. Identify the correct statement regardingenzymes. 
(a) Enzymes are specific biologic: ts that 
can normally function at ver erature 


(T ~ 1000 К). 

(b) Enzymes are normally мерт catalysts 
that are very specif 

(c) Enzymes are sa logical catalysts that 
cannot be 

(d) Enzyme: ffic biological catalysts that 
— led active sites. 


15. A comj on heating gives a colourless gas 
and idué. The residue is dissolved in water 
ti dun. When excess СО, is passed through 

olution of Y then Z is formed, Z on gentle 
ing gives back X. The compound X is 

(b) NaCO; 

(d) CaCO; 

6. Arrange the following alcohols in the increasing 
order of reactivity with HBr. 

I. benzyl alcohol 

П. p-methyl benzyl alcohol 

III. p-nitrobenzyl alcohol 

IV. p-chlorobenzyl alcohol 

(a) I< IL € HIT « IV (b) MI < IV «I « II 
(c) I< I< IV « HII (d) IV < III <II «I 

17. Two labels sticked upon the two bottles containing 

conc. H5SO, are shown below 
A B 
Conc. H;SO, Conc. Н›$О, 
(9096 by volume) (9396 by volume) 

Density - 1.98 g/mL | Density — 1.84 g/mL 
Molalities of acids A and B are respectively 
(a) 8.5, 10.4 (b) 10.4, 8.5 
(c) 42,52 (d) 5.2, 4.2 

18. Sometimes yellow turbidity appears while passing 
HS gas even in the absence of second group 
radicals. This is because 
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19. 


20. 


2 


22. 


23. 


(a) sulphur is present in the mixture as an impurity 

(b) the fourth group radicals get precipitated as 
sulphides 

(c) the oxidation of H;S gas by some radicals acting 
as oxidant 

(d) the third group radicals get precipitated as 
hydroxides. 

Which of the following sets form the biodegradable 

polymer? 

(a) HC CH—CN and HC—CH—CH-CH; 

(b) HOCH;—CH;OH and 


HOOC COOH 


(c) HjN—CH;—COOHand H,N—(CH;),— COOH 
(4) њс=сн-сн=снама(О)-сн=сн, 


Which of the following mixture will lead to the 
formation of negatively charged colloid [АБГ ? 
(a) 50 mL of 0.1 M AgNO, + 50 mL of 0.1 M KI 
(b) 50 mL of 0.1 M AgNO; + 50 mL of 0.2 M KI 
(c) 50 mL of 0.2 М AgNO; + 50 mL of 0.2 M KI 
(d) 50 mL of 0.2 М AgNO; + 50 mL of 0.1 M KI 


- The angular momentum of an electron in a Bohr's 


orbit of Н atom is 4.2178 x 1077* kg m?/sec. The 
wavelength of spectral line emitted when electron 
falls from this level to next lower level, is 
(а) L0 x 10 cm (b) 19 x 10* cm 
(c) 3.6 x 10% ст (d) 54 x 107 


In a mixed aldol condensation wit anal as 
one aldehyde, which other from th wing 
is expected to give maximui ieldy of cross 
condensation product? 

о 
(а) 


о 


Т 
(с) cH,—C—CH; оС 


Identify X and Y in the given reactions. 
KI + MnO; Н X + Mn? 

KI + MnO; 245 105 + Y 

(a) IO;, MnO, respectively 

(b) 1, Mn? respectively 

(c) 105, Mn?* respectively 

(d) b, MnO; respectively 
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24. A particular water sample has 131 ppm CaSO,. 
What fraction of the water must be evaporated in a 
container before solid CaSO, begins to deposit? 
(Ky, of CaSO, = 9.0 х 1075) 


(a) 32% (b) 68% (с) 50% — (d) 24% 


25. An evacuated vessel weighs 50 g when empty, 144 g 
when filled with a liquid of density 0.47 р mL! and 
50.5 g when filled with an ideal gas at 760 mmHg 
and 300 K. The molar mass of the ideal gas is 
(Given : А = 0.0821 L atm K^! mol) 

(a) 61.575 (b) 130.98 


(c) 123.75 (d) 47.87 
26. Pick up the correct statement. 
(a) SO, which is a major pol ting from. 
the combustion of fuel biles plays а 


major role in phot mog. 
(b) Classical smog h: ng character while 
the photochemical is reducing in character. 


(c) Photoch бё occurs in day time whereas 


the classical. occurs in early morning hours. 
(d) D ion of smog the level of ozone in 
eere goes down. 


27. wing sets of compounds, the one which 
ni only medicinal compounds is 
lizarin, phenacetin, morphine 
b) 9. 


-oxodecanoic acid, boric acid, morphine 
(c) boric acid, chloramphenicol, aspirin 
(d) aspirin, gentian violet, phenolphthalein. 
28. In which of the following ionization processes, the 
bond order has increased as well as the magnetic 


behaviour has changed? 
(a) №, 2 Nf (b) сәс; 
(с) NO э NO* (d) О э OF 


29. Arrange the following in order of decreasing heat of 


combustion? 
CH; 


To 

CH; CH; 

ПТА Ц, IV. Ц, 
CH; ‘CH; 


(a) I» II» II» IV (b) I» II» IV » III 
(c) III» IV» II» I (d) II» IV» I5 III 
30. Choose the incorrect statement. 

(a) For the complex, [Co(NH3),]^*, NH; isa strong 
field ligand, so that A, > P and thus it is a low 
spin complex. 
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(b) For the complex, [CoF;]^, 
ligand so that A, « P (electron pairing energy) 
and it is thus a high spin complex. 


4 
(© 4,754, 


(d) Greater the ionic charge on the central metal 
ion, the greater the value of CFSE. 


1. (a):From the reaction, 2A —> B + C, it is clear 
that when the total concentration of B and C is same 
with concentration of A, the corresponding time is (2 
of dissociation of A. 
sE 0.693 0.693 . — 
. ka =— min 
wu) 15 

2A —> B+C 


F is a weak field 


1 20.0462 min! 


t=0 a o o 
t=50min a-x х2 x 
2.303 a 
^ 0.04622 — Іор —— 
50 Fax 


or log —-1 or Perd 


a-x 
a 
2, (d): Phenol does not respond to NaHCO; test and 
gives violet colour with FeCl;. Acetic acid gives brisk 
effervescence with NaHCO, and red colour on treati aS 


= ie., 10% of A is left after 50 minutes. 


with FeCl3. 
3. (а): CgHsCOCsH; + CHyMgBr ev 
4 | « 
T, 
@ m 
CHMeBr o | Ф 
Ho 
үн 
CsHs—Ç—CHs 
OH 
CH;—C= 
AG, " d " 
а. (b): a =1 as Gibbs energy is a state function 
b 


and initial and final states are same in (i) and (ii). 

5. (a):Aryl halides having at least one hydrogen in 
ortho position undergo nucleophilic substitution with 
a very strong base like KNH, or NaNH, in liquid 
ammonia. This reaction proceeds via benzyne (aryne) 


Ф 
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intermediate. Aryl halides having no hydrogen ortho to 
the halogen do not react under the same conditions. 
Br 


CH; OCH, 
KNH, 
cM 
liq. NH; 


6. (b):In alkali metals, the reactivity increases down 
the group due to decrease in JE}. But in case of halogens, 
the reactivity decreases down the group due to decrease 
in their electrode potentials. 


7. (d):PClyg + Clg = РС) 


No reaction 


2M 1м 4M 
. IP] 4 — 
[PCl;][Cl] 2x1 


ntainer and so 
ours the forward 


Now 2 moles of Cl, are added 
[Cl] is increased by 1 M, 
reaction. Thus, 


PCl; 
2M 
ateqm. (25 


K,- 


С; 
4M 


+x) 


=> х=0.5 
A ts 


new concentrations of reactants and products 
uilibrium are 


PCh] = 1.5 М; [Cb] = 1.5 М; [PCls] = 45M 


(i) OVCH,Cl, 
Belk) -K 0-с (ii) Zi/CH;O 
D D 
CH,CH;—C—CH; + O-CH—CH-O 


CH4—C 
AT, 2 1 

9. (c): —=2=—, i.e. B should be associated 
АТ 2 

in solution. 

MONTHLY TUNE TUNE UP CLASS xi 


1. (b) 2. (b) 3. (b) 
6. (d 7. (b 8. (a) 
11. (b) 12 (с) 13. (с) 
16. (d) 17. (a) 18. (b) 19. (b) 
(ad) 22. (a,c,d) 23. 
24. (12) 25. (1) 26. (4) 27. (с) 
28. (Ь) 29. (с) 30. (а) 
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10. (b): Liquid A is H,O, and B is H,O. 

Both are made up of same atoms and both are 
diamagnetic, Aqueous solution of HO, is weakly 
acidic and turns blue litmus to red but H5O does not. 
Also, 2KI + H,O, + H;$0, —> KSO, + I + 29,0 


A 
1, + Starch —> (Starch — 1,) complex 
Blue 
But H,O does not give this reaction. 
NH, ONa 
11. (9: 1. HNO,(280 К) incen y san, NaOH © 
новай ^ 
[ 
OCH; 
© сну 
" А [7] 
о 
ll Ш Ш 
12. (d): ‚Ру 


ч он н] Sou uo? ^он 
он он 


H3PO; = monobasic ; НРО} = dibasic ; НРО, = tribasic 
(one ionisable Н?) (two ionisable Н?) (three ionisable Н?) 
13. (b): 2KMnO, + 3H;SO,  5H;C;0, —> 
K,SO, + 2MnSO, + 8H,O + 10C 
5 moles of oxalic acid react with 2 moles of KM: 
2.70 g oxalic acid = m mole ev 
m mole of oxalic acid will react K 
2.24270. 


5 90 


0.05 mole of KMnO, is presei cm? 
^. 0.012 mole of KMnO, resent in 


ole KMnO, 


0.012 cm? 2240 cm? 
14. (d): Enzymes ape selective biological 
catalysts which normally functions effectively at body 
temperature. 
15. (d): CaCO; СаО + CO,T 
(х) Residue Colourless 
gas 


Heat 


CaO + НО —> Ca(OH), 
Residue (№ 
Ca(OH), + 2CO, —9 Ca(HCO;); 
w) Excess (Л) 
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Ca(HCO;) Hs Caco; + СО, + H,0 
(2) (х) 


16. (b):In the reaction, reactive intermediate 
carbocation is involved, hence greater the stability of 
carbocation, greater the reactivity of corresponding 
alcohols. 


CH, Hs 


0) © ш) (ш) © ау) © 
сн, NO; 
(A) (B) (С) E: 
Stability order : B» A» D> C 5 


Reactivity : II > I > IV >Ш 
17. (a) : For acid А: 


Wacia = 90 g, Vsolution 10 

d = 1.98 g/mL, М, дао x 100 = 198 g 

ELLA _100_ „55 
M, 198-90) 


For acid B 
Wacid 


00 mL, 

1.84 x 100 = 

93 1000 

98 (184-93) 
(c) : H3S + [O] —> H,0 + S (yellow precipitate) 

19. (c) 

20. (b): [AglI]E colloid will be formed only when the 

iodide ion is present in excess. 


olution 


184 g 


=10.4 


21. (b): According to Bohr's law, тте"! 


_ Ph 421781077 
2n 
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142178x10?* x2x3.14 _ 
6.625х107°* 


ЕЧ 
"om 


The transition spectral line for 4" to 3 shell is 


or n 


4 


l l 1 4 

> 7109678x| —-— =i 

X [5 3l- 1.9 x 10 cm 

22. (b) : Nucleophilic addition at carbonyl carbon of 
cyclopropane releases angle strain. 


23. (d): MnO; + Г-НУ 1, + Mn? + НО 
: (х 
MnO; + 1-09, I0; + MnO, 
24. (b): Maximum solubility of CaSO, in water, 


sz [Ky 23x10? molt! 


Let the volume of sample is V L, thus mass of CaSO, 
131x V x10 
E 
10 

[^ ppm = g of CaSO, in 10° g of sample] 
=131x 10? Vg 
_131xV x10? 
й 136 


present = 


mole/ VL 
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26. (c) 


27. (c) : Boric acid (mild antiseptic), chloramphenicol 
(antibiotic) and aspirin (antipyretic as well as analgesic) 
are all medicinal compounds. 


rale a «2 
28. (с): N3 : KK 65,05; Tap, "2p, O2p, 
(B.O = 3, Diamagnetic) 
"á 1 
Nj: KK 03,032 Tp, Tip Gà. 


(B.O = 2.5, Paramagnetic) 
Cj: KK 03,035 л, Tp, (B.O = 2, etic) 
C3: KK 63,03; 3p, Tp, (B. ramagnetic) 


2 6262 д2 
NO: KK 03,05; 0p Tp 


. = 2.5, Paramagnetic) 
+. 2 $9.2 
NO? :KK 03, sf m, 
(B.O. = 3, Diamagnetic) 
2 A d ua ажр 
O):KK Mp. Top, Tap, Тору 
(B.O = 2, Paramagnetic) 
ч ый 4 4 2 
О 2,025 02р, Tap, Tap, Tap. 
(В.О = 2.5, Paramagnetic) 
- (c) : The stability decreases іп the order : 


Further, trans-1, 2-dimethylcyclobutane (IV) is more 


Now water is evaporated by heating so that j 
deposition of CaSO, occurs. Let V, L of water is mo 
cyclohexane (I) > cyclopentane (II) > cyclobutane. 


131x V x10? 
then — BE mole are present in Vj 
which are equal to 3 x 10? x V mole, 
131x V x10? 
a ————— 23x10? xV Ф 
136 
Vi = 0.32 V 


V = 0.68 V or 68% 
е vessel = 144 – 50 


Thus, volume evaporated 


-94g 
Volume of liquid — е of vessel 
94g 
- 172090mL 
0.47 g mL 


2. Volume of gas (V) = 200 mL = 0.2 L 
Pressure (P) = 760 mm = 1 atm 
Temperature (T) = 300 K 

Mass of the gas = 50.5 - 50 = 0.5 g 


PV=nRT=“.RT 
"тм 
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stable than cis-1, 2-dimethylcyclobutane (III). Thus, 
stability decreases in the order : I » II » IV » III. 
Therefore, their heat of combustion decreases in the 
reverse order: III > IV > II > I. 


4 
зо. (e) : A, =+5 4o 25 
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CONCEPT 
BOOSTER 


Hello students! Another festive season has just ended. Hope you all had a nice time spent. Now its time to gear. up for the 


upcoming examinations. The most important part is how to prepare and how to keep things in mind. Th 
study regularly and what you study just pen down that. Second answer is if possible keep everything in 


and mnemonics. | have just tried this in this issue. Let me check if you like it. Lots of surprising arti ming in the 
"Arunava Sarkar 


upcoming months. Keep you eyes on Chemistry Today. 


EXPLORE PHYSICAL CHEMISTRY 


Conductance 
1. The mobility of Na* ion is 7.623 x 10-9 m? V~! s-!. 
Calculate : 


(i) The ionic conductivity of Na* ion. 
(ii) The velocity of the ion if 15.0 volt is applied across 
electrodes 25 cm apart. 


(iii) The transport number of the ions in NH4C;Hsf 
solution if the mobility of C;H3O;* io 


4.239 x 1075 m? V- 5-1. 
Sol.:(i) Ionic conductivity of Na* is 
(96485 coulomb equiv-!) x (7.623 x 107 

= (96485 x 7.623 x 10-8) ohm"! 

= 73.55 х 107* ohm! m? equi 


(ii) Potential gradient = 


Speed of the ion = ionic potential gradient 


74 x 60) m s~! 
= rom st 
(iii) Transport nui Na* 
Unt 7.623х10% 


= 0.643 


= y? 
има tuo Hor (7.623-- 4.239) x10 


A VERY USEFUL SHORTCUT TRICK 


Maxwell Thermodynamic Square 
Thermodynamic square (Born square) is actually 
a mnemonic diagram or representation given by 


Ф 


enormously to determine 


thermody ns. Let us see. 
Some Holy Priests 
Easily Go 
(Usefully) 
Venom — b 


Maxwell equation: 
Arrow pointed to "what" can't be positive if it is in 
the form of dx) 

VdP - SdT = dG 
How? 
P 


This line is —> |С 


hero’ here s am 
s P 
bra T 
oe n d 
and if it is not dV, NUES 
then it will be +ve юке 
Thus, VdP - SdT = dG a(l) 
Similarly, dA = -PdV - SdT a (2) 
dH = TdS + VdP = (3) 
dU = TdS - Рау ~ (4) 


"Institute of Chemistry (IOC)- Asansol, Durgapur, Dhanbad, Burdwan, Kolkata, Jamshedpur, Bokaro, Patna 
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Now, let's see, Maxwell relation 


(ir) ta), 
x] 


If arrow reverses, 
Arrow towards T 
so, T constant жае Similarly, 
ЕКЕ a(t 
wh). MIT jy > [ar 
For example, 
Gum о UA 
Р Jr Je 7 
x) -(&) . 0) 
Е p (ар ET e: 
Em e 77 
dS \dv i 


organisational development specialists and i 


The report also lists down the professi 
created by 2022 in the line. 


Comparing Top Ten skills de 


ATTENTION!! CHANGING TRENDS IN JOB PROFILES B' 


World Economic Forum has come up with Future of Jobs Report 2018 that m 
in demand by 2022 and the ones with maximum scope for growth. Due to 
that need manual support presently might get automated and hence 
that the world would lose around whopping 75 million jobs by 20; 


‘According to the report, job roles such as data entry clerks, accounti 
and executive secretaries, assembly and factory workers, cli 
services and administration managers might get extinct 
and auditors, material-recording and stock-keeping 


The emerging professions include data analyst and sc 
developers and analysts, sales and marketing 


Now, take dG = VdP - SdT 
If P is constant, dP = 
At constant P, dG = -SdT 


- (5) SY 
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«m [From (1)] 


Now, at constant temperature, dT — 0. 


а 


^ dG=VdP-S-0 = @) =v 
др), 


(ar) ar), 


=-S 


y 


Some more relations are : 


generate new job opportunities and the good news is that there would be 133 million jobs 


verses 2022 


al advancements, many profiles 
fete. In fact, the report suggests 


ping and payrolls checks, administrative 
and customer service workers, business 
me. Other profiles in the list were accountants 
'erations managers and postal service clerks. 


ind machine learning, general and operation managers, software and applications 
у big data specialist, digital transformation specialists, new technology specialist, 
nology services. 


aH 
J; = (2 


[From th n, dH = TdS + VaP] 


Ф-Р 
е relation, dU = TdS - PdV] 


‘files that might not be 


Today, 201 


Trending 2022 


Declining 2022 


Analytical thinking an 


‘Analytical thinking and innovation 


Manual dexterity, endurance and precision 


Complex problem-solvi 
Critical thinking and analysis. 


Active learning and learning strategies 
Creativity, originality and initiative. 


Memory, verbal, auditory and spatial abilities 
Management of financial, material resources 


Active learning and learning strategies. 


Technology design and programming 


Technology installation and maintenance 


Creativity, originality and initiative. 


Critical thinking and analysis 


Reading, writing, math and active listening 


Attention to detail, trustworthiness: 
Emotional intelligence 


Complex problem-solving 
Leadership and social influence 


Management of personnel 
Quality control and safety awareness 


Reasoning, problem-solving and ideation 


Emotional intelligence 


Coordination and time management 


Leadership and social influence 


Reasoning, problem-solving and ideation 


Visual, auditory and speech abilities 


Coordination and time management 


Systems analysis and evaluation 


Technology use, monitoring and control 
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ЕМІЅТВҮ MUSING 


1. (b): SOF + 2H* — SO, + H,O 


350; +K,Cr,0, + H,$0,—9 KSO; + 
Cr.(50,), + Н.О 
Green coloured 
solution 
© 
71677-8. Ж 
С, 315 
Gas is diatomic (ү = 1.4 for diatomic gases). 
From PV = nRT 
gut ы UEM, 
= "тт MRT 
м" 
pv 
Now for diatomic gas, 
И M _wRT _7.050082х300 1 
tomic mass = 5 =2ру = тү 


3. (d):In Syl reaction, 3° and 2° alkyl halides react 
faster than 1° alkyl halides as 3° and 2°-carbocations 
are more stable than 1°-carbocations. 

Br’ ion is a better leaving group than CI” ion. 
Benzyl carbocation is тоге stable 
2°-carbocation hence, it reacts moi j n 
2°-alkyl halide. 


4. (b): = ру, -M)-p 


Initial volume = 0 (bein, 


1 mol 


АМС + 12H0 —9 4АҚОН), + ICH 


ui *4H,0—9 2Mg(OH), + CH; — es “= CHy 
1 mol 


Thus, moles of (C2H3) = (CH; — C= CH) < „= 
Hence, numerical value of the work done by the 
system is in the order : 

СаС; = Mg,C; < АС; 
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— 


| 
enolate ion 
A NH,—NH,/OH™ 
CH—Ph Wolff— Kishner 
reduction 

Ó 

dd —Ph 
6. 


A, — + E) 


addition) 
: Since an acid (5-oxohexanoic acid) is obtained, 
xidative ozonolysis (c) will give this product. 
6 
Me 
оумавн, (ОН OH 
pu 4 
Hexane-1, 5-diol 
6 
Me 
HO 


O/PhP |, 
to 


E 
5-Oxohexan-1-al 
Syn- 
hydroxylation 


Me OH 
CR 
Baeyer's reagent н 


1-Methyl-l, 2-cyclopentanediol 


(ш) 


соон 


1 
OHO; А H Oa 
E 


5-Oxohexanoic acid 
(ТУ) 
1 
9. (4): Number of X atoms = 8x = = 1 per unit cell 
Number of Y atoms = 1 per unit cell 
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i 10. (7): [CrCl,(en),]Cl, Cr^* ion has 3? configuration. 
Number of O atoms = 12 x = 3 per unit cell Number of unpaired electrons (X) = 3 
Formula is XYO; = X,Y,O, One mole of the complex on reaction with excess 
For another structure : Number of O atoms missing a will give precipitate ot ons mole cf ARC, 
from two edge centre per unit cell NÉ. 
1 Тһе complex exhibits geometrical isomerism. 
= 10 x — = 2.5 per unit cell cis-form of the complex will show optical isomerism. 
Formula is XYO; 5 = Х,Ү,05 = X,Y,O, Hence total stereoisomeric forms of the complex 
"The value of (0-3 
a X+Y+Z=3+1+3=7 
(x+y+z)-(a+b+c)=(2+2+5)- (1+1+3)=4 T Mond PT 


З AMAZING FACTS YOU MUST-KNOW 


Gold does not rúst 
Gold is a noble metal which is chemically inert and does not rust in natural or industrial 
environments. This is because gold does not react with oxygen. Gold may tarnish due to : 
(i) Perspiration (ii) Exposure to pet and ‘deodorants (iii) Leakage of acid-base 
cleaning solution. 
But higher the karat of the gold in jewellery lower the possibility of tarnishing. Pure gold 
of 24 Karat does not tarnish.no matter how much time passes. 


In 2.3 billion years it will be «фа $t torte to exist on Earth 
Over the coming hundreds of millions of years, the Sun will continue to get progressively 
brighter and hotter. In just over 2 billion years; temperatures will be high enough to 
evaporate our oceans, making life.on. impossible, Our planet will become a vast 
desert similar to Mars today. Asiit expands into a red giant in the following few billion 
years, scientists predict thatthe Sun will finally engulf Earth altogether, spelling the 
definite end for our planet. 


e " 
.3. STOMACH ACID IS 
STRONG ENOUGH Stomach acid is strong enough to dissolve stainless steel 
The pH of a healthy stomach is usually 1.0-2.0. This low pH level of stomach fluids 
typically keeps it free of microbes. But at the same time, these pH levels put stomach 
B acid in almost the same category as battery acid, which can dissolve steel. This acid 
also attacks your stomach lining, which protects itself by secreting an alkali bicarbonate 
solution. The lining still needs to be replaced continually, and it entirely renews itself 
TO DISSOLVE every four days. 
STAINLESS STEEL 
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YOU ASK 
WE ANSWER 


Do you have a question that you just can't get answered? 
Use the vast expertise of our MTG team to get to the bottom 
of the question. From the serious to the silly, the controversial 
to the trivial, the team will tackle the questions, easy and tough. 
The best questions and their solutions will be printed in this 
column each month. 


1. How does fire work in space? 

(Gagandeep Kaur, Punjab) 
Ans. Fires in space are not same as fires on earth. You 
could not just pull out a lighter and start something on 
fire in space like you could on earth because combustion 
requires oxygen. When flames burn on earth, heated 
gases rise from the fire, drawing oxygen in and pushing 
combustion products out. In microgravity, hot gases don't 
rise. So an entirely different process, called molecular 
diffusion, drives flame behaviour. In space, molecular 
diffusion draws oxygen to the flame and combustion 
products away from the flame at a 100 times slower t 
the buoyant flow on earth. 

^^ 

Space flames can also burn at a lower »perature 
and with less oxygen than fires on eart lt, 
the materials used to put out space fires mus more 
concentrated. 


2. Why is butter solid at 
mustard oil isnot? (Уатт 


mperature but 
ya, Andhra Pradesh) 


I fat, which is known 
rated fat. Saturated fatty 
can stretch out straight and 


Ans. Butter is a source 
for higher amoui 
acids are molecule: 
stick to other fatty acids around it. As these fatty acids 
stick to each other, they form a crystalline solid, this 
compact structure raises the melting point and room 
temperature is not warm enough to melt it. Whereas 
mustard oil is a vegetable oil and contains more 
unsaturated fat. In unsaturated fats, the fatty acid chains 
contain kinks and bends, so they cannot lie next to each 
other as tightly and rigidly as with saturated fats, this 


ttps 
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lowers the melting point and this is why oils are liquid 
at room temperature. 


3. How is chemistry used in hidden crime scene 
investigation? (Pritha Dasgupta, West Bengal) 
Ans. Crime scene investigators use technology and 
chemistry to gather and analyze evidence about crimes. 
Detectives use a variety of chemicals to uncover 
evidence at different crime scenes. Forensic scientists 
use chemicals such as iodine, cyanoacrylate, silver 
nitrate and ninhydrin to reveal and collect fingerprints. 
resent in 
prints 
. Another 
food evidence 
can reveal blood 

to clean up the blood. 
‘chemical on the suspect 
0 see if fluorescence occurs. 


‘These chemicals react with the substan 
the fingerprints such as oil and sweat, 
change colour so analysts can see 
chemical i.e., luminol which is 


reacts with iron in the bloo 
evidence even if someone ri 
The forensic scienti: га 
area and observ 


Forensic sci se some common chemicals 
like hydro; ide and alcohol in combination with 
other с produce better results or speed up 
react; So, if it was not chemistry, crime solving 
wi be much harder. 


y does ZnO become yellow when it is heated? 
(Uttaran Das) 


ns. ZnO shows metal excess defect by the presence of 
extra cations in the interstitial sites. 


О°О°О°О 
оОоОоО)о ож” 
0:0.9.0 Q7. 
o(DoQoQo 
ОООО 


When ZnO is heated, it loses oxygen and turns yellow. 
ZnO—>Zn** +50; +2e7 


The excess of Zn** ions get trapped into the vacant 
interstitial sites and the free electrons in the neighbouring 
interstitial sites. The yellow colour of ZnO, when hot is 
due to these trapped electrons. 


ФФ 


Ф 
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MTG's Complete NEET Guides are India's best selling PMT books! Rich in theoretical knowledge with a 
vast question bank comprising a wide variety of problems and exercises, these guidebooks ensure 
students are ready to compete in the toughest of medical entrance tests. 10096 NCERT based, the 
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flowcharts and easy-to-understand illustrations = 
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Are you a do-it-yourself type of a Student? Then for success in JEE Main, choose MTG's 
JEE Main combo, comprising coursebooks for Physics, Chemistry & Mathematics. This 
combo is all class 11 and 12 students need for a solid and deep understanding of 
concepts in these three key subjects. 
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